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This Environmental Impact Statement (EIS) is not intended, nor should it be 
used, as 6 local planning document by potentially affected communities. The 
facility locations and transportation scenarios described in this EIS repre- 
sent best estimate assumptions that serve as a basis for identifying charac- 
teristic activities and resulting environmental impacts. Several years will 
elapse before enough is known about potential local details of development to 
permit estimates suitable for local planning. These assumptions do not 
represent a Minerals Management Service (MMS) recommendation, preference, or 
endorsement of any facility, site, or development plan. Local control of 
events may be exercised through planning, zoning, land ownership, and applic- 
able State and local laws and regulatiors. 


With reference to the international boundaries of the offshore regions, the 
United States has not yet resolved its offshore boundaries with its neigh- 
boring states. For purposes of this report, certain arbitrary assumptions liad 
to be made about the extent of areas potentially subject to United States 
jurisdiction. The boundary lines used in preparing this report are for 
purposes of illustration cnly, and do not necessarily reflect the position or 
views of the United States with respect to the location of the offshore 
boundaries between the United States and other states concerned. The United 
States expressly reserves its rights, and those of its nationals, in all areas 
in which the offshore boundary has not been resolved, and these illustrative 
lines are used without prejudice to such rights. 
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(x) Draft ( ) Final 


U.S. Department of the Interior, Minerals Management Service, Alaska OCS 
Region, 949 E. 36th Avenue, Room 110, Anchorage, Alaska 99508-4302. 


1. Type of Action: Proposed Oil and Gas Lease Sale, Navarin Basin (Sale 
107). 


(x) Administrative | ( ) Legislative 


2. Description of the Action: The proposal (Alternative I) is to offer for 
lease approximately . lion hectares (5,036 blocks). The conditional 
estimate for undiscovered recoverable oil resources assumed to be discovered 
and produced in the proposed sale area (base case) is 450 million barrels 
(MMbbls) of oil with a marginal probability of 3 percent. It is assumed that 
natural gas resources are not considered economic. The 5,036 blocks are 
located in the Bering Sea approximately 48 to 360 kilometers (30 to 225 miles) 
off of St. Matthew Island. The area lies in waters that are from 70 to 2,400 
meters (230-7,874 ft) deep. The lease sale is tentatively scheduled to be 


3. Environmental Fffects: All blocks offered pose some degree of risk 
related to adverse environmental effects which may result from accidental or 
chronic oil spills if the area is leased, explored, and developed. Socio- 
economic effects from onshore-support development could have State, regional, 
and/or local implications. 


Several alternatives and witigating measures may be adopted which would reduce 
the type, occurrence, and extent of adverse effects associated with this 

- Other measures, which are beyond the authority of this agency to 
apply, also have been identified. In spite of mitigating measures, some 
effects are considered unavoidable. For instance, if o/l were discovered and 
produced, oil spills would be statistically probable and there would be some 
disturbance to fishery and wildlife values. 


4. Alternatives to the Proposed Action: 


a. No Sale (Alternative II). 


b. Delay the Sale (Alternative III). This alternative would delay the 
sale for a period of up to 18 months. 


c. St. Matthew Island Deferral Alternative (Alternative IV). This 
alternative would modify the proposed lease-sale area by deferring 
the leasing of 178 blocks (about 400,000 hectares) which are less 
than 50 miles (80.5 kilometers) from St. Matthew Island. The total 
area offered by this alternative would be about 11 million hectares 
(4,858 blocks). 


d. 200-Meter Isobath Deferral Alternative (Alternative V). This 
alternative would modify the proposed lease-sale area by deferring 
the leasing of 2,474 blocks (5.5 million hectares) which are within 
50 miles either side of the 200-meter isobath. The total area 
offered by this alternative would be 5.8 million hectares (2,562 
blocks). 


e. Five-Year Leasing Program Highlighted Area Deferral Alternative 
(Alternative VI). This alternative would modify the proposed lease 
sale area by deferring the leasing of 1,362 blocks (3 million 
hectares) highlighted for special presale consideration in the 
5-Year Oil and Gas Leasing Program Mid-1987 to Mid-1992 (USDOI, MMS, 
1987) (Alternative VI). The total area offered by this alternative 
would be 8.3 million hectares (3,674 blocks). 


5. Technical and Reference Papers: This document incorporates by reference a 
series of technical reference papers and EIS's prepared in the Alaska OCS 
Region (see Bibliography). Copies of those papers have been placed in a 
number of libraries throughout Alaska, and single copies are available from 
the Alaska OCS Region. 


6. Public Hearings: Public hearings will be held after the release of the 
DEIS. The specific dates and locations for public hearings will be announced 
in the Federal Register. Public hearings for the Navarin Basin are tentative- 
ly scheduled for mid 1990. Oral and written comment will be invited and 
responded to in the final environmental impact statement (FEIS), which will be 
available to the public. 


7. Contacts: For further information regarding this DEIS, contact: 


Paul Dubsky and Glen Yankus Richard Miller 

EIS Coordinators MMS (644) USDOI 
Environmental Assessment Section 381 Elden Street 

Minerals Management Service Herndon, Virginia 22070-4817 
949 E. 36th Ave., Room 110 703-787-1674 


Anchorage, Alaska 99508-4302 
907-261-4655 or 4664 
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Summary of Environmental Impact Statement 
for the Proposed Navarin Basin Sale 107 


This Environmental Impact Statement (EIS) examines a proposal for oil and gas 
leasing in the Navarin Basin, five alternatives to the proposal, the major 
issues identified through the scoping process and through staff analysis, and 
the potential mitigating measures associated with the proposal. 


The proposal (Alternative I) consists of 5,036 blocks (approximately 11.4 
million hectares) in the Navarin Basin which range from about 48 to 360 
kilometers off of St. Matthew Island; water depths range from 70 to 2,400 
meters. Alternative II (No Sale) would cancel the proposed lease sale, 
scheduled for mid-1991. Alternative III (Delay the Sale) would delay the 
proposed lease sale for a period of up to 18 months. Alternative IV (St. 
Matthew Island Deferral) would defer leasing on 178 blocks (about 400,000 
hectares) identified in the proposal which are within 50 miles (80.5 kilo- 
meters) of St. Matthew Island. Alternative V (200-Meter Isobath Deferral) 
would defer leasing on 2,474 blocks (about 5.5 million hectares) identified in 
the proposal which are within 50 miles (80.5 kilometers) of the 200-meter 
isobath. Alternative VI (5-Year Leasing Program Highlighted Area Deferral) 
would defer leasing on 1,362 blocks (about 3 million hectares) identified in 
the proposal. The Secretary of the Interior will decide which of these 
options or combination of options will take place. 


The potential effects of Alternative I (Proposal) are based on three separate 
cases which represent the range of possible oil and gas activities resulting 
from Sale 107. The cases are the low case, base case, and the high case. The 
base case represents the most likely amount of oil resources that could be 
assumed to be developed from leasing in the Sale 107 area if commerical 


quantities of hydrocarbons are discovered. 


Low Case: This case assumes that 60 MMbbls of oil would be discovered; 

rT, this volume is below the minimum economic resource required for 

- As a result, 6 exploration wells would be drilled, plugged, and 

abandoned with industry activity ceasing at this point. This case represents 

the minimwa amount of petroleum industry activity that would occur in the Sale 

107 area. The probability of a major oil spill occurring would be negligible. 

The only wpills which could occur would be spills from exploration platforms 

and minor operational spills. The environmental analysis focuses on the 
effects ausociated with exploration activities. 


The Base Case: This case represents the ted amount of resources if 
ons are present in commercial quantities. It is based on the assump- 
tion that: 450 Mibbls of oil would be discovered and produced in the sale area. 
It is asewmed that natural gas resources are not economic and would not be 
developed. The marginal probability of hydrocarbons in commercial quantities 
being present in the sale area is 3 percent. For the amount of oil in the 
base case, one oil spill of 1,000 barrels or greater, and no oil spills of 
10,000 barrels or greater would be estimated over the life of the field. 
Assuming that commercial hydrocarbons are present in the area and developed, 
there is a less than 0.5-percent chance that one or more spills of 1,000 
barrels or greater would occur and contact St. Matthew Island within 30 days. 
The probability of one or more spills of 1,000 barrels or greater occurring 


- and contacting the area around the 200-meter isobath within 30 days could be 
as high as 39 percent. The probability of one or more spills of 10,000 
barrels or greater occurring and contacting St. Matthew Island or the area 
around the 200-meter isobath within 30 days would be less than 0.5 percent and 
mo greater than 21 percent, respectively. The effects from oil spills would 
be mitigated by the extent to which weathering of oil occurred at sea, and by 
the effectiveness of any oil-spill-cleanup measures. 


The environmental analysis of the base case focuses on oil exploration, and 
development and production activities. The analysis uses a hypothetical 
transportation scenario in which oil production from two offshore-production 
platforms would be offshore loaded on to 150,000-DWT tankers for transport to 
markets. 


High Case: This case represents the maximum amount of resources if hydrocar- 
bons are present in commercial quantities. It is based on the assumption that 
2,160 MMbbls of oil would be discovered and produced in the sale area. It is 
assumed that natural gas resources are not economic and would not be devel- 
oped. The marginal probability of hydrocarbons in commercial quantities being 
present in the sale area is 3 percent. For the amount of oil in the high 
case, four oil spills of 1,000 barrels or greater, and two oil spills of 
10,000 barrels or greater would be estimated over the life of the field. 
Assuming that commercial hydrocarbons are present in the area and developed, 
there is a li-percent chance that one or more spills of 1,000 barrels or 
greater would occur and contact St. Matthew Island within 30 days. The 
probability of one or more spills of 1,000 barrels or greater occurring and 
contacting the area around the 200-meter isobath within 30 days could be as 
high «es 78 percent. The probability of one or more spills of 10,000 barrels 
or greater occurring and contacting St. Matthew Island or the area around the 
200-meter isobath within 30 days would be less than 0.5 percent and not 
greater than 49 percent, respectively. The degree of adverse effects from oil 
spills would be mitigated by the extent to which weatherjng of oil occurred at 
sea and by the effectiveness of any oil-spill-cleanup measures. 


The environmental analysis of the high case focuses on exploration, and 
development and production activities. The analysis uses a hypothetical 
transportation scenario in which oil production from 8 offshore-production 
platforms would be transported by a 320-mile pipeline to an oil terminal on 
St. Paul Island. The oil would be loaded on to 150,000-DWT tankers for 
transport to markets. 


Alternative II (No Sale) would remove the total area proposed for leasing from 
further consideration. Therefore, effects identified to occur as a result of 
the proposal would not occur. This alternative could perpetuate the need for 
imported oil and add to the need for developing alternative-energy resources. 


Alternative III (Delay the Sale) would delay the proposed lease sale for a 
period of up to 18 months. Effects of this alternative would be the same as 
for Aiternative I (the proposal), but they would be delayed up to 18 months. 


Alternative IV (St. Matthew Island Deferral) would delete 178 blocks, (about 


400,000 hectares) which are within 50 miles of the St. Matthew Island complex 
(St. Matthew, Hall, and Pinnacle Islands), leaving an unleased buffer between 
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potential development and the island. The 4,858 blocks (about 11 million 
hectares) remaining in the sale proposal are located 80.5 to 360 kilometers 
off the southeast cape of St. Matthew Island. The conditional resource 
estimate for undiscovered recoverable resources expected to be discovered and 
produced for this alternative would be 450 MMbbls of oil. It is assumed that 
matural gas resources are not economic and would not be produced. The 
marginal probability that hydrocarbons in commercial quanitites are present in 
the area is 3 percent. Deferring this area would not alter the development 
scenario described for the proposal (base case). 


Alternative V (200-Meter Isobath Deferral) would defer leasing on 2,474 blocks 
(about 5.5 million hectares) which are within 50 miles either side of the 
200-meter isobath. This alternative consists of 2,562 blocks (about 5.8 
million hectares) in the Navarin Basin with water depths ranging from 70 
meters to greater than 190 meters. For this alternative no recoverable 
resources would be discovered or produced. As a result, six exploration wells 
would be drilled, plugged, and abandoned, with industry activity ceasing at 
this point. 


Alternative VI (5-Year Leasing Program Highlighted Area Deferral) would defer 
leasing on 1,362 blocks (3 million hectares). This includes 249 blocks (.5 
million hectares) along the continental shelf break and 1,113 blocks (2.5 
million hectares) in the northeast corner of the proposal. This alternative 
sale proposal consists of 3,674 blocks (about 8.3 million hectares) in the 
Navarin Basin in water depths ranging from about 100 meters to about 1,000 
meters. The conditional resource estimate for undiscovered recoverable 
resources expected to be discovered and produced for this alternative would be 
450 Mihbla of oil. It is assumed that natural gas resources are not economic 
and would not be produced. The marginal probability that hydrocarbons in 
commercial quanities are present in the area is 3 percent. Deferring this 
area would not alter the development scenario described for the proposal (base 
case). 


Table S-1 summarizes the possible effects which could occur as a result of the 
leasing proposal (Alternative I) and the alternatives on those resources 
identified as major concerns during the scoping process (see Table S-2 for the 
definitions used in assessing effects). The analyses supporting the con- 
- ¢lusions in Table S-1 assume that all current laws and regulations are a part 
of the leasing proposal. If the potential mitigating measures described in 
Section 11.6.2 of this EIS were adopted, some of the effects described in 
Section IV would be reduced (the effectiveness of the potential mitigating 
measures is discussed in Sec. I1.G.2). 


This EIS is not intended, nor should it be used, as a local planning document 
by potentially affected communities. The facility locations and transporta- 
tion scenario described in this EIS represent assumptions that were made as a 
basis for identifying characteristic activities and any resulting environ- 
mental effects. These assumptions do not represent a Minerals Management 
Service recommendation, preference, or endorsement of any facility, site, or 
development plan. Local control of events may bia exerciged through planning, 
zoning, land ownership, and applicable State and local laws and regulations. 


Table S-1 1/ 
Summary of Effects for Alternatives I, IV, V , and VI—- 


Alternative I 
(Proposal) Alternative VI 
* Alternative IV Alternative V 5-Year Leasing Progran 
Low Base High GQmulative St. Matthew Island 200-Meter Ieobath Highlighted Area 
Case Case Case Case Deferral Deferral Deferral 
; Very Low Low Low Very Low Very Low Very Low 
Very Low Low High High Low Very Low Low 
Very Low Very Low Very Low Very Low Very Low Very Low Very Low 
Low Moderate High Moderate Moderate Low Moderate 
Low Low Moderate Low Low Low Low 
Low Moderate High Moderate Moderate Low Moderate 
Very Low Low Moderate Low Low Very Low Low 
Low Low Moderate Low Low Low Low 
Low Low Low Low Low Low Low 
a. Very Low Very Low Low Low Very Low Very Low Very Low 
b. Very Low Low Moderate Low Low Very Low Low 
Cc. Very Low Low Moderate Low Low Very Low Low 
d. Very Low Low Moderate Low Low Very Low Low 
e. Very Low Low Moderate Low Low Very Low Low 
f. Very Low Very Low Low Low Very Low Very Low Very Low 
&- 
Albetross Very Low Very Low Low Low Very Low Very Low Very Low 
Nonendangered Cetaceans Very Low Low Moderate Low Low Very Low Low 


1/ Definitions assumed for effects assesaments are given in Table S-2. 
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Sable $-2 
Definitions Assumed in Effects Assessment 


a 


“MavOR 1 SSUES 


occur 
onshore . fman health 
could be eéversely 


Degredetion from exbient 
levels occurs for sore 

then 3 years over sore 

than 1,000 equere kile- 
eesters. 


A populetion changes in 
ebunéence and/or ¢istri- 
tution requiring three or 
@ore gemerstions to 
recover te ite former 
stetus. 


A oubetantial population 
@ecline that results in « 
change in the éistribu- 


Beissions would result in 
violation of health-besed 
RAAQS and/or Prevention 
of Significent Deteriora- 
tice (PSD) safeguards for 
bight sir quality (ia- 
cluding visibility) et 
the shoreline for an 
existing sir-quality- 
ettainment crea and/or 
local, long-tere environ- 
wentel effects not 
eééresseé by sir-quslity 
standarés would occur 
onshore. lumen health 
could be eéversely 
effected. The DOI exenp- 
tion criterias would be 
exceeded. 


Degredation froe axeient 
levels occurs for 35 years 
or less over sore then 

1,000 square kilometers. 


A population changes in 
abundance and/or ¢istri- 
tution requiring one or 
two gems: stions to 
recover to ite former 
etetus. 


A population decline 
resulting in « change in 
the distribution ené/or 


Degredstion ‘rom ambient 
levels occers for sore 
then 3 yeers over 10 to 


1,000 square kiloseters. 


A populetion or portion of 
@ population changes in 
abundance and/or ¢istri- 
bution but would recover 
to ite former stetus 
within one generetion. 


A populetion éecline 
(imeluding lethel effects 
to « low oumber of 


Emissions would exceed DOI 
exemption criteria for 
regulate sir pollutants 
but not exceed the signi- 
ficance criteria st the 
shoreline, other than for 
VOC, or approech health- 
based MAAGE or PSD safe- 
guards for high air 
quality (incluéing visi- 
bility). Lecal, short- 
tere effects not eddressed 
by air quality stenderds 
would occur opshore. 


Degredstion froe embicxt 
levels cccurs “or 3 or 
less years oer 10 to 
1,000 equar, kilometers. 


4 population or portion of 
& population changes in 
ebundance and/or éistri- 
bution in « localized eres 
and/or for a short tise 


period. 


Ro éiscernible population 
decline (no lethal 
effects), but « number of 


Degre.stion fros ambiest 
\evels occurs over less 
then 10 equere kilometers. 


Individuals in « 
populetion experience 
sublethal effects thet do 
not change popu let ion 
abundance or distribution. 


No discernible populetion 
éecline (no lethal effects), 
but « suaber of 


A/ Mations) Aubient Air Quslity Standards are based on the protection of human heal th: 


pollutest ere given in Table IlI-1 
2/ Magionsi refers to effects on the Pribilef Islands or asiniand, local refers to effects on St. Netthew Island, short-tere refers to hours, days, or weeks, and long tere 
refers te seasons or years. 
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Standards sust be ettainoé et 21] locations onshore; numerical sxanderés for each 
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Table S-2 
Dnafinitions Assumed in Effects Assessment 
(continued) 


abundance of the species 
with recovery in leas 
than 1 generation or 6 to 
10 years. 


The commercial fishing 
inéustry sustains geer 
loss/damage and/or space 
preemption in isolated, 
amali-scale events 
effecting the fishing 
industry, with measurable 
economic cost. 


Economic effects which 
will moderately affect the 
economic well-being of 
residents of the erea. 
Local employment is 
increased 10 to 19 percent 
for at least 5 years. 


life of the project, with 
weasurable economic cost. 


Economic effects which aay 
marginally effect the eco- 
nomic well-being of resi- 
Gents of the area. Local 
employment is increased by 
10 to 19 percent for less 
then 5 years. 


Subsistence resources 
would be affected for « 


period not exceeding 


Economic effects which 
will not heve « measurable 
effect on the economic 
well-being of the resi- 
dents of the ares. Local 


Land Geo Plans ané 
Coste] Menagenent 


Activities infringe on 


preposed lané use, or they 


conflict with one policy 
of local, State, or 


Peégeral cosste] management 


programs end lend use 
plans. 


epperent effects on 


PURPOSE 


FOR 


ACTION 


_ The Department of the Interior (DOI) is authorized by law to manage the 
leasing and development of oil and gas resources on the Outer Continental 
Shelf (OCS). To help meet the energy needs of the Nation, these resources 
must be developed as expeditiously, and yet as carefully, as possible. While 
overseeing this development, the Federal Government sust balance orderly 
resource development with protection of the human, marine, and coastal 
environments; ensure that the public receives a fair return for these 
resources; and preserve and maintain free-enterprise competition. 


In compliance with the Outer Continental Shelf Lands Act of 1953 (OCSLA), as 
amended (43 U.S.C. 1331 et seq.), the Secretary of the Interior submits a 
proposed leasing program to the Congress, the Attorney General, and the gover- 
mors of aftucted states every 5 years. The Secretary periodically reviews, 
revises as necessary, and maintains the oil and gas leasing program. Goals of 
the leasing program include: (1) the orderly development of OCS oil and gas 
resources in an environmentally acceptable manner; (2) the maintenance of an 
adequate supply of OCS production to help meet the Nation's energy needs; and 
(3) the reduction of dependency on foreign oil. 


Current U.S. energy demands are met primarily by domestic and foreign fossil 
fuel. Since the 1973 Arab oil embargo, it has become increasingly apparent 
that our Nation must become less dependent on foreign imports, lessen our 
vulnerability to supply economics and supply interruptions, and prepare for 
the time when oil production approaches its capacity limitation. In 1978, 
Congress and the President mandated the DOI to engage in “expedited explora- 
tion and deveiopment of" the OCS in order to “assure national security, reduce 
dependence on foreign sources, and maintain a favorable balance of payments in 
world trade." The Secretary has stated that "we honor that mandate, and until 
there is other direction, it will be our foremost guideline in all OCS 
activity." 


The OCS leasing program does not represent a decision to lease in a particular 
area. Instead, it is representative only of the Department's intent to con- 
sider leasing in certain areas, and to proceed with the offering of such areas 
only if it is determined that leasing and development would be technically 
feasible and environmentally acceptable. 


A. Leasing Process 


The OCSLA charges the Secretary of the Interior with administering mineral 
leasing and development on the OCS and with conserving its natural resources. 
The Secretary delegates authority for certain offshore leasing and resource 
management functions to the Minerale Management Service (MMS). The OCS 
leasing program is implemented by 30 Code of Federal Regulations (CFR), Part 
256. Lease supervision and regulation of offshore operations are implemented 
by 30 CFR, Part 250. The following steps summarize the lease-sale process for 
Sale 107. 


1. ar) Schedule: The OCSLA, as amended, requires that the 
Secretary prepare main a 5-year OCS oil and gas leasing program and 
that he review the program annually to ensure that it meets the Nation's 
energy needs. The current 5-Year OCS Oil and Gas Lease Sale Schedule consists 
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of 35 standard lease sales for the period mid-1987 through mid-1992, including 
12 sales offshore of Alaska. The proposed Navarin Basin Lease Sale 107 is 
currently scheduled for mid-1991. 


2. Request for Resource Reports: Resource reports for a specific 
lease area are requested from various Federal and State agencies approximately 
2 years before the lease sale. These reports provide valuable geological, 
biological, oceanographic, navigational, recreational, environmental, archaeo- 
logical, and socioeconomic information on a proposed sale area. Resource 
reports for the Navarin Basin Sale 107 area were requested in July 1983 and 
were received by the MMS Alaska OCS Region in September 1983. 


3. Call for Information and Nominations (Call) and Notice of 
Intent (NOI) to Prepare an Environmental Impact Statement (EIS): A Call and 
I to Prepare an EIS are notices published in the Federal Register inviting 
the oil industry, government agencies, environmental groups, and the general 
public to comment on areas of interest or special concern in the proposed sale 
area. The Call for the proposed Navarin Basin Sale 107 was published in the 
Federal Register on April 24, 1984 (49 FR 17686), requesting comments on areas 
of interest and lease terms. Comments are requested on the Call no later than 
45 days after publication. Comments are requested on the NOI generally 30 
days after Area Identification is announced. The comments received from the 
NOL’ are discussed in Section I.F. These Comments provided information on 
lease terms and block size and identified significant environmental concerns. 
The Navarin Basin Call area is located generally in the western Bering Sea 
west of St. Matthew Island, covers approximately 11.4 million hectares (about 
28 million acres), and contains approximately 5,051 blocks. 


In response to the Call, nine companies submitted comments and indications of 
interest in areas for leasing. One respondent submitted a nomination showing 
interest in the entire Call area; the remainder of the respondents indicated 
interest in most of the Navarin Basin Call area. Comments were also received 
from the State of Alaska, the National Park Service (NPS), National Oceanic 
and Atmospheric Administration (NOAA), the Fish and Wildlife Service (FWS), 
and the Whale Center. ; 


4. Area Identification: Based on information received from the 
resource reports and in response to the Call--together with recommendations 
from MMS, NMFS, and FWS; comments from the Governor on technological and 
socioeconomic information; and the DOI's environmental, technological, and 
socioeconomic information--the Secretary selects an area for further environ- 
mental analysis and study. On July 27, 1984, the Secretary selected the 
entire Navarin Basin Call area of approximately 11.4 million hectares (5,051 
blocks). Subsequent to area identification, 15 blocks were deleted. A total 
of 5,036 blocks are’ analyzed in this document (Fig. I-1). 


5. Scoping: The NOI announces the scoping process that will be 
followed for the EIS. The Council on Environmental Quality (CEQ) defines 
scoping as “an early and open process for determining the scope of issues to 
be addressed in an E{S and for identifying the significant issues related to a 
proposed action" (40 CFR 1501.7). The intent of scoping is to avoid over- 
looking important issues that should be analyzed and to deemphasize less 
important issues. 
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Source: USDOI, MMS, Alaska OCS Region, 1986. 
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Comments are invited from affected Federal, State, and local government 


. egemcies; any affected Native groups; the proponent of the proposed action; 
and any interested persons. 


Based on information gained through the scoping process-—-which includes MMS 
staff evaluation and input--major issues, alternatives to the proposed action, 
end measures that could mitigate the effects of the proposed action are iden- 
tified for analysis in the EIS. 


For the Navarin Basin Sale 107, scoping meetings were conducted in Nome, 
Savoonga, Gambell, Unalakleet, Kipnuk, Toksook Bay, Hooper Bay, Emmonak, 
Unalaska, and Anchorage from April 30, 1984 through June 26, 1984. The 
results of this scoping process are in Section I.F. of this EIS. Section V 
lists parties consulted prior to and during the preparation of this EIS. 


A Request for Supplemental information for Sale 107 was issued on April 28, 
1986 (51 FR 15851). The purpose was to determine if the current level of 
industry interest warranted continuing the presale planning process for Sale 
107. Ten companies responded to the Request for Supplemental Information. 
Seven of the respondents also provided nominations in response to the Call. 
Nine of the respondents are leaseholders in the Navarin Basin. Two of the 
three companies that drilled wells in 1985 responded. On July 23, 1986, a 
notice was published in the Federal Register (51 FR 26473) that the presale 
process would continue for Sale 107. 


The Sale 107 public process continued when DOI was developing the 5-Year OCS 
Oil and Gas Lease Sale Program of Mid-1987 to Mid 1992. This 5-Year program 
started with a request for comments published in July 1984. The first version 
of the new program, the Draft Proposed Program, was issued for comment in 
March 1985. Based on comments on the draft program and further analysis, the 
Secretary issued for further comment a proposed program in February 1986. 
Consideration of comments on the 1986 Proposed Program and the 1987 Draft 
Proposed Final Program played an important part in the development of the 
Final 5-Year Program in July 1987. 


Over 50 million acres in the Bering Sea offshore Alaska, including large 
portions of the subarea requested for deferral by the State of Alaska and the 
signatories to the Institute for Resource Management (IRM) Bering Sea Proposal 
(including areas offshore the Yukon Delta and Unimak Pass) were identified for 
deferral. All other subareas requested for deferral by the State of Alaska 
and the IRM Bering Sea Proposal signatories were highlighted for special 
presale conditions, as follows: the area extending 35 miles off Unimak Pass, 
the area extending 39 miles off the Pribilof Island, the area extending 12 
miles off the Yukon Delta, and an area off Point Barrow. 


‘The IRM Bering Sea Proposal proposed deferring from leasing approximately 
3,857 blocks (about 22 million acres) in the Navarin Basin Planning Area. 


Upon approval of the 5-Year Program, DOI deferred from leasing in the Navarin 
Basin Planning Area approximately 2,820 blocks along the western and southern 
edges of the planning area and 1,397 blocks were highlighted for special 
presale conditions. 
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The approval of the 5S-Year Program of Mid-1987 to Mid-1992 in July 1987 
restructured the area of further study for Navarin Basin Sale 107 EIS. The 
area of further study contains 5,036 blocks of which 1,362 blocks are a part 
of the highlighted area and are considered in Alternative VI of this EIS. 


6. ation of Draft Euvironmental t Statement (DEIS): As 
required by Section 10203) (C) of the National —— Policy Act * 


of 196°, an EIS is prepared on any major Federal action significantly 
affecting the quality of the human environment. The CEQ regulations also 
permit an agency to prepare an EIS whenever the agency believes it would aid 
in decision making. The DEIS describes the proposal and alternatives and the 


The document is filed with the Environmental Protection Agency (EPA), and its 
availability is announced in the Federal ter. Any interested party may 
request a copy of the DEIS by contacting office listed in the Federal 
Register. The DEIS is scheduled to be released in May 1989. 


ies Consultation: Pursuant to Section 7 of the 
» as U.S.C. 1536), MMS consults with 
appropriate, to determine whether a species that is 
threatened may be jeopardized by the proposed action. 
Both formal and informal consultations are conducted on the potential effects 
of OCS leasing and exploration activities on endangered and threatened 


Formal Section 7 consultation was initiated with FWS and NMFS on January 2, 
1966 with regard to Sale 107. A January 27, 1986, biological opinion from FWS 
@& nonjeopardy opinion for the short-tailed albatross (Dicmedea 
» the arctic peregrine falcon (Falco tundrus), and the 
perefrine falcon (F. P. anatum). An , 1988, memorandum to 
theliy Guide 46 E0 Eioaaotten ent to enbene their opinion. A 
March 10, 1989, biological opinion reaffirmed the original 1986 opinion. A 
September 29, 1968, letter to MMPS provide? the new sale information and 
requested the completion of their biological opixion. The formal consultation 
with MMPS was completed with the receipt of their June 1, 1989, biological 


opinion (see Appendix C for correspondence and biological opinions). 


8. Hear t Public hearings are held after release of the 
DEIS, and spec locations for public hearings are announced in 
the Ls ee Public hearings on this DEIS are tentatively scheduled 


f 
9. ation of Final Environmental t Statement (FEIS): 
Oral and written ements oe tha sdoaeeee of the DETE ane chininel tirsey the 


review process and responded to in the FDIS, which is then made available to 
the public end filed with the EPA. The availability of the FEIS is announced 


in the Federal Register. 
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Secretarial Issue Document (SID): A SID is prepared in addi- 
FEIS and includes a discussion of significant information 
Department's proposed lease sale. The SID provides relevant 
economic, social, and technological information to the Sec- 
to assist him in making a decision on whether to conduct a lease sale 
so, under what terms and conditions. 


ll. Notice of Sale: At least 90 days before the proposed 
lease sale, a ae aoa is furnished to te Govertor of Alaska, pursuant 
to Section 19 of the OCSLA, so that he and affected local governments may 

on size, timing, and \ocation of the sale. ‘Cconsients must reach 
the Secretary within 60 days after notice of the proposed lease s-.. The 
sale proposal is accessible to the public as a Proposed Notice of -» 2. A 
mot.ce of availability for this document is published in the Federal . ister. 


12. Decision and Final Notice of Sale: The entire prelease process 
in a y the etary on whether to hold a lease 
if so, its size, terms, and conditions. The Final Notice of Sale 
t published in the Federal Register at least 30 days prior to the sale 
. It may differ from the p notice deperding upon the Secore taryꝰs 
decision, i.e., size of lease sale, bidding systems, and mitigating 


: 
J 


13. Lease Sale: The Navarin Basin Sale 107 is tentatively sched- 
to be held in mid-1991. Sealed bids for individual blocks or bidding 
in the Notice of Sale) are opened 1nd publicly announced 
of the sale. The MMS assesses the adequacy of the bids, 
Departwuent of Justice in consultation with the Federal Trade Commis- 
review the bids for compliance with antitrust lews. If bids are 
acceptable, leases may be awarded to the highest qualified 
bidders. However, the Secretary reserves the right to withdraw any blocks 
from the sale prior to written acceptance of a bid and the right to accept or 

or all bids (generally within 90 days of the lease sale). 
4 


reject any 

i4. Lease —— After leases are awarded, the MMS Field 
Operations Office is responsible for supervising and regulating opera- 
tions conducted in the lease area. Prior to tie initiation of exploration 
activities on a lease (except preliminary activities), a lessee sust submit an 
exploration plan (which includes an environmental report and an oil-spill- 
contingency plan) and an Application for Permit to Drill (APD) to MMS for 
approval. The FWS, NMFS, EPA, NPS, U.S. Army Corps of Engineers (COE), U.S. 
Coast Guard (USCG), the State of Aleska, and the public are provided an 
opportunity to comaent on the exploration plan. The exploration plan must be 
approved or disapproved within 30 days. The APD under an approved exploration 
plan will not be approved until the State consistency certification has been 
received or is conclusively presumed. 


B. Leasing History 


The first Federal offshore lease sale in the Navarin Basin, Sale 83, was held 
on April 17, 1984. The area offered consisted of 11.4 million hectares (28 
million acres). Of the 5,036 blocks offered, 425 bids on 186 blocks were 
received totaling $631.2 million. Six bids were rejected. Seventeen bids 
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were determined to be adequate but would not be accepted or rejected until 
resolution of sverlapping jurisdictional claims with the Soviet Union. A 
total of 163 leases (375,552 hectares) were issued for a total bonus of $516.3 
million. These leases were issued for an initial 10-year lease term with an 
effective date of June 1, 1984. Since Sale 83, 140 leases have been relin- 


quished leaving 23 leases still in effect. 


On December 14, 1988, the high bids for those 17 blocks involving jurisdic- 
tional dispute were rejected. The Secretary concluded it was no longer in the 
interest of the United States to retain the bids. All monies on the blocks 
were refunded to the bidders. 


C. Litigation History 


In @ lawsuit affecting Sale 57, Norton Basin, The People of the Village of 

v. Ciark, 746 F.2d 572 (9th Cir. 1984) (Gambell I), the Court of | 
t the “lands and waters" of the Outer Continental Shelf 
("OCS") were “public lands" for the purpose of Section 810 of the Alaska 
National Interest Lands Conservation Act ("ANILCA"), 16 U.S.C. § 3120. 
Section 810 requires that special steps be followed by a Federal agency before 
it decides to “withdraw, reserve, lease, or otherwise permit the use, 
occupancy, or disposition of public land.” If the agency determines that its 
propoeed action “would significantly restrict subsistence uses," various 
procedural requirements apply. The Gambell I case was remanded to the 
District Court for <he District of Alaska for further determinations 
consistent with the Court of Appeals' decision. | 


On April 25, 1985, a suit was brought to invalidate the prior Navarin Basin 
Sale 83. The le of the Village of Gambell and Nunaa Kitlutsisti v. Hodel 

(D. AK., Civ. * A65-201). the complaint sought an injunction against all 

activities resulting from Sale 83, an ordez declaring Sale 83 invalid, and a 
declaration that the leases issued pursuant to Sale 83 were null ard void. 
The plaintiffs raised two primary arguments: that the Secretary had failed to. 
comply with Section 810 of ANILCA, and that Title VIII of ANILCA imposed a 
trust responsibility upon the Secretary that had been breached. The plantiffs 


also sought a preliminary injunction against exploratory activities on Sale 83 
leases, including geophysical (seismic) testing and exploratory drilling. 


On May 23, 1985, the motion for a preliminary injunction was denied by the 
district court. The district court held that since the Secretary had assumed 
that ANILCA's requirements did not apply to OCS lease sales at the time of the 
EIS's analysis of subsistence issues, contrary to the later holding in Gambell 
I, the Secretary had not technically complied with ANILCA. However, the court 
found after balancing the equities involved that an injunction should not be ‘ 
issued. 


On May 24, 1985, the plaintiffs appealed the denial of the preliminary injunc- © 
tion and filed a motion for an emergency injunction, pending appeal on June 3, 
1985, which was denied. The People of the Village of Gambell v. Hodel, No. 
85-3877, June 6, 1985. 
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le of the Village of Gambell v. Hodel, 774 F.2d 1414 (9th Cir. 
: II), the Ninth Circuit Court of Appeals held that the district 

court had abused its discretion by denying the preliminary injunction. The 
Court of Appeals directed the district court to enter a pzeiiminary injunction 
enjoining all exploration activities in connection with Sale 83 pending 
determination of the consolidated claims for injunctive relief and resolution 
of the other issues to be addressed pursuant to the court's instructions in 
Gambell I. On January 8, 1986, the district court issued the preliminary 

junction. As a result, MMS issued a suspension of operations for leases in 
the Sale 83 area on May 2, 1986. The suspension was effective January 8, 
1986, the date of the court order. The suspension prohibited the lessee from 
conducting exploration activities, relieved the lessee of the responsibility 
of making rental payments during the time the suspension is in effect, and 
extended the primary term of the lease equal to the period of time covered by 


the suspension. 


A petition for certiorari to the Supreme Court, filed by the U.S. in the 
Gambell II case, Hodel v. People of the Village of Gambell, Feb. 21, 1986, Na. 
BE-1406, was granted June 2, 1986. Four issues were raised by this petition: 

correctness of the Ninth Circuit's ruling that a district court must 
enter a preliminary injunction whenever it finds a likely violation of an 
environmental statute, unless the injunction itself would cause environmental 
harm; (2) whether ANILCA applies to the OCS; (3) whether the Secretary of 
Interior must comply with Section 810's procedures prior to leasing or explo- 
ration activities for all stages of the OCS program, including development and 


production; and (4) whether the Ninth Circuit's decision applying ANILCA to 
the OCS should be retroactively applied, such as to Navarin Basin Sale 83. 


On January 12, 1987, oral arguments were presented before the U.S. Supreme 
Court on two issues: (1) whether it was proper for an issuance of a prelimi- 
nary injunction for a violation of an environmental statue, and (2) whether 
Section 810 of ANILCA applies to the OCS. On March 24, 1987, the U.S. Supreme 
Court ruled that ANILCA does not apply to the OCS and that the Ninth Circuit 
erred in directing issuance of a preliminary injunction. 


On April 20, 1987, the intervenor-defendants filed a motion to dismiss this 
case with the district in light of the U.S. Supreme Court decision of March 
24, 1987, that ANILCA does not apply to the OCS. On May 11, 1987, a stipu- 
lated dismissal by all parties was filed with the district court. The dis- 
trict court dismissed with prejudice and closed the case on May 12, 1987. The 
MMS has terminated the Suspension of Operations Order issued January 8, 1986, 
on the Sale 83 leases effective June 1, 1987. 


D. Drilling History 


A Deep Stratigraphic Test (DST) well was completed in the Navarin Basin in 
October 1983. 


Approval was given by MMS for three separate exploration plans involving Exxon 
Corporation, ARCO Alaska, Inc., and Amoco Production Company for the Navarin 
Basin Sale 83 area. Eight exploratory wells drilled in 1985 were plugged and 
abandoned. Detailed information on the exploration history of the Navarin 
Basin area is in Section III.A.l.e. 
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Mandates, Authorities, and Federal tory Res ibilities 


The OCS Report MMS 86-0003, "Legal Mandates and Federal Regulatory Responsi- 


bilities" (Rathbun, 1986), incorporated herein by reference, describes legal 
mandates and authorities for offshore leasing and outlines Federal regulatory 
Tesponsibilities. This report contains summaries of OCSLA, as amended, and 
Telated statutes; a summary of requirements for exploration, development, and 

production activities; a discussion on aathorities of other Federal agencies 
affecting OCS activities; as well as significant litigation affecting OCS 


leasing policy. 


‘The MMS has consolidated rules governing oil, gas, and sulfur exploration, and 


development and production operations in the OCS (30 CFR 250). The rules are 

intended to eliminate redundant, burdensome, unnecessary, and counterproduc- 

tive requirements imposed by the existing rules; introduce more performance 

——i describe new and updated requirements; and simplify the language of 
rules. 


Alaska OCS Region Reference Paper No. 83-1, "Federal and State Coastal 
Management Programs" (McCrea, 1983), incorporated herein by reference, 
describes the coastal management legislation and programs of the Federal 
Government and the State of Alaska. This paper highlights sections that are 
tly pertinent to offshore oil and gas development and briefly 
some of the effects of the Alaska Native Claims Settlement Act 


(AcsA) and ANILCA on coastal managenent. 


F. Results of the Scoping Process 


This section contains the results of the scoping process which include the 
significant environmental issues, alternatives, and mitigating measures to be 
considered in the EIS. Issues which were not determined to be significant 
have been eliminated. 


1. Iseues Considered in the EIS: 


a. Effects on important fish resources from 


* oil spills 

* discharges (muds, cuttings, formation waters, and 
ballast water) 

* seismic (geophysical) operations 


b. Effects on birds from 


* oil spills 
* noise disturbance 


c. Effects on marine mammals from 


* ofl spills 

* discharges (muds, cuttings, formation waters, and 
ballast water) 

* noise disturbance 

* habitat loss (siting of oil-industry-support facilities) 
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Effects on endangered and threatened species from 
* ofl spills 
* noise disturbance (including seismic) 


e. Effects on the marine ecosysten/food web from 


* oil spills 
* discharges (muds, cuttings, and formation waters) 
(Effects on prey species are considered in developing 
the effects levels for biological resources.) 


f. Effects on commercial fishing from 


* loss of fishery resources 

* ofl spills 

* gear conflicts 

* ocean-space-use conflicts (platforms, pipelines, and 
“te vessel collisions) 

* competition for harbor space 


g- Effects on subsistence-harvest levels from 
increased harvest competition 


h. Effects on sociocultural systems from 
* changes in subsistence practices 


* increases in population 
* changes in cultural values and orientations 


i. Effects of a large oil spill 
4. Effects of a natural ill 


containment and 
conditior nd in 


k. of oi] industry’ 


— 


— vee V' 


oil-spill 


t 


—— 
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| Not idered in the EIS: 


&. Effect on Nome: Effects on the supply and cost of housing 
and infrastructure (sewer, water, schools, roads) of the City of Nome would 
mot be expected because Nome is not assumed to be a support-base site for the 
exploration, development, and production of oil and gas resources in the 
Navarin Basin. The economic snalysis and industry comments demonstrated that 
the selection of Nome as a support base was unlikely. The scenario assumes 
that air and marine support for Sale 107 would be based out of St. Paul and 
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— Dnalaska, respectively. In 1985, exploratory drilling was conducted on Sale 
~~ 83 leases. Air support was conducted out of St. Paul Island and marine 


support was out of Unalaska. 


b. Effect of Oil Spills on Tundra: The effects of oil spills 
on tundra are not addressed because spills originating from the Navarin Basin 
sale area are not likely to reach onshore tundra ecosystems. 


c. Leak-Detection Methods For Pipeline Oil Spills: MMS rules 
(30 CFR 250.154) outline safety equipment requirements for DOI pipelines. 
These rules require such safety equipment as flow safety valves, automatic 
shutdown valves, and high and low pressure sensors. In addition, MMS may 
require that pipelines be equipped with a metering system to provide 
continuous volemetric comparison between input and delivery onshore. This 
system is required to include an alarm system to detect variations between 


input and discharge volumes. 


d. U.S./Soviet — Negotiations: Because of the 
proximity between the Navarin Basin sale area and the U.S.S.R., a boundary 


dispute has developed between the U.S. and the U.S.S.R. The boundary dispute 
is being coordinated by the U.S. Department of State. 


e. gS EE eee The scenario 
for development of in Basin does not consider St. Matthew 
En ac Siok sities — ⸗ site for loading and support 
facilities. In National Audubon Society v. Donald Hodel Civ. No. A83-425 (D. 


a between the U.S. and three Alaska Native corporations to 
exchange a portion of designated wilderness lands on St. Matthew Island (a 
part of the Alaska Maritime National Wildlife Refuge) for various privately 
held land interests in the Kenai and Yukon Delta National Wildlife Refuges. 
Since there is currently no proposal for a similar land exchange involving 
St. Matthew Island, it is not considered in this EIS as a site for potential 
support bases. Instead, this EIS assumes that exploration, development, and 
production would occur under a hypothetical scenario that emphasizes offshore 
loading and support facilities on St. Paul Island. 


3. Alternatives Discussed in the EIS: The following alternatives 
were developed as a result of the scoping process and have been selected for 
further analysis in the EIS: 


a. Offer the Area Selected Dur Area Identification (Alter- 


native I): This alternative 
for —e 


b. No Sale (Alternative II): This alternative would remove 
the entire area selected Soctng area identification (11.4 million hectares) 
from leasing. This alternative constitutes the "no action" alternative, 
required by 40 CFR 1502.14 of CEQ regulations implementing NEPA. 


c. Delay the Sale up to 18 Months (Alternative III): This 
alternative would delay the leasing of 11.4 million hectares for a period of 
up to 18 months. This could delay the sale until the end of the current 
5-Year Leasing Program which ends in June of 1992. 
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on an Area within 50 Miles of St. Matthew 
ternative is proposed to provide a buffer to 
protect abundant biological resources (birds and marine mammals) inhabit- 
ing the area in and around the St. Matthew Island complex (St. Matthew, Hall, 
and Pinnacle Islands). The foraging range for most species inhabiting the 
islends does not exceed 50 miles. Alternative IV (St. Matthew Island 
Deferral) would defer from leasing an area consisting of 178 blocks (about 
400,000 hectares) within a 50-mile radius of the St. Matthew Island complex. 
The remaining area proposed for leasing would contain 4,858 blocks (11 million 


on an Area within 50 Miles of the 200-Meter 
ternative was recommended by the EPA and the 

— Council (NRDC). The WNRDC specifically requested 
that en area within 50 miles (either side) of the shelf break (200-meter 
isobath) be deferred to protect fish, bowhead and beluga whales, and seabirds. 
The EPA was concerned about the high primary productivity associated with 
oceanic upwelling along the shelf break and important fish and wildlife 
resources that inhabit and feed in the area. 


Alternative VY (200-Meter Isobath Deferral) would defer from leasing an area 
consisting of 2,474 blocks (5.5 million hectares) within 50 miles (either 
side) of the 200-meter isobath. The remaining area proposed for leasing would 
contain 2,562 blocks (5.8 million hectares). 


hted Areas Identified in the OCS 


Gas Leasing Program (USDOI, MMS, 1987). The basis for this alternative was a 
consensus between the oil industry, fishing industry, the Alaska Native 
community, and environmental organizations to exclude areas of high environ- 
mental interest and areas of low interest to industry. 


Alternative VI would defer from leasing an area consisting of 1,362 blocks (3 
million hectares)--1,113 blocks (2.5 million hectares) in the northeast corner 
of the proposal and 249 blocks (.5 million hectares) along the continental 
shelf break. The remaining area proposed for leasing would contain 3,674 
blocks (8.3 million hectares). 


4. Alternatives Not Discussed in the EIS: The following alter- 
natives raised scop process not be analyzed in the EIS. 


a. oe the Sale for 5 Years: This alternative was proposed 
by the NRDC: (1) to coastal resource districts potentially affected by 
Sale 107 to complete coastal management plans; (2) to allow the oil industry 
to gain information and experience, and refine spill-cleanup technology; 
(3) to gain more knowledge about biological resources of the Navarin Basin; 
and (4) because of the uncertain ability of the DOI to implement the OCS lease 
schedule in Alaska. 


This alternative is not warranted because delaying the sale 5 years would 
delay this sale beyond the current 5-Year Leasing Program (Mid-1987 to 
Mid-1992). 
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b. Defer Leasing in an Area within 100 Miles of St. Matthew 

: The NRDC recommended that all blocks within 100 miles of St. Matthew, 

» and Pinnacle Islands (the St. Matthew Island complex) be deleted from 

the Navarin Basin Sale 107 because: (1) the environmental values of the 

coastal habitat and nearshore waters surrounding the St. Matthew Island 

complex are extraordinarily high; and (2) no bids were received on any blocks 
within 100 miles of St. Matthew Island for Sale 83. 


This alternative was not analyzed because the foraging radius of most bird and 
mammal species does not extend beyond 50 miles from the island complex. 
Therefore, another 50 miles would provide negligible protection. A 50-mile 
deferral area is analyzed in the EIS. The lack of bids in the 100-mile radius 
around the St. Matthew Island complex for Sale 83 does not preclude future 
interest in the area. During secondary sales in frontier areas, economic 
conditions could change making an area more attractive for exploration. 
Additional geological and geophysical information might also reveal areas 
having hydrocarbon potential not indicated earlier. Industry may also shift 
their emphasis from areas leased in Sale 83 to areas offered in Saie 107. 


5. Mitigating Measures: Detailed descriptions of the potential 
mitigating measures are contained in Section II.G.2. The potential mitigating 
measures are as follows: 


a. st tions: 


* Protection of Archaeological Resources 
* Orientation Program 

* Protection of Biological Resources 

* Transportation of Hydrocarbons 

° Protection of Endangered Right Whales 
* 011-Spill-Response Preparedness 


b. Information to Lessees (ITL's): 


* Information on Coastal Zone Management 

* Information on Areas of Special Biological and Cultural 
Sensitivity 

Information on 011-Spill-Cleanup Capability 

Information on Bering Sea Biological Task Force 
Information on Bird and Marine Mammal Protection 
Information on Endangered Whales 

Information on Bowhead Whales and Winter Exploration 
Information on Subsistence Activities 


6. Mitigating Measures Not Considered in this EIS: The following 
mitigating measures suggest ring scoping not be considered in detail 


or presented in the EIS. 


a. Drilling Restriction for the Protection of Bowhead Whales: 
A drilling restriction was adopted for Navarin Basin Sale 63 for the pro- 
tection of overwintering bowhead whales from any winter (ice-period) explora- 
tion activities. The drilling restriction was nevér incurred since all 
exploration activities from Sale 83 were conducted during the summer ice-free 


period. 
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The Exploration and Development Report (USDOI, MMS, 1989) provided to NMFS 
during consultation stated that “exploration during the winter ice season is 
unlikely." Consequently, the June 1, 1989, Biological Opinion from NMFS only 
addressed open-water conditions for the effects of exploration activities on 
endangered whales (Appendix C). The NMFS concluded that open-water season 
exploration activities would not be likely to jeopardize the continued 
existence of the bowhead whale since they ere not present in the lease area 
during these times. Therefore, a mitigating measure providing for a seasonal 
drilling restriction to protect bowhead whales is not needed. 


If a lessee plans to perform winter (ice-period) exploration, reinitiation of 
Section 7 consultation with NMFS will be required to determine any protection 
measures for overwintering bowhead whales. The ITL, “Information on Bowhead 
Whales and Winter Exploration,” was prepared to advise the lessees of this 


requirement. 


b. Wellhead and Pipeline Requirements: A mitigating measure 
requiring the protection of subsea wellheads on temporary abandonments, 


suspended operations, or pipelines that leave protrusions above the seafloor 
to allow commercial fisheries trawling gear to pass over without snagging or 
damaging the structures or the fishing gear is not needed because existing 
rules (30 CFR 250.113(b)) for wells and (30 CFR 250.153(a)(2)) for pipelines 
address these concerns. 


c. Postlease Monitoring: The stipulation on Protection of 
Biological Resources provides or postlease monitoring of biological 
resources. If biological populations or habitats requiring special protection 
are identified in the lease area, biological surveys may be required to 
determine the extent and composition of biological populations or habitats. 


The OCSLA also provides for postlease monitoring. Section 20(b) of the OCSLA 
states "Subsequent to the leasing and developing of any area or region, the 
Secretary shali conduct such additional studies to establish environmental 
information as he deems x1ecessary and shall monitor the human, marine, and 
coastal environments of such area or region in a manner designed to provide 
time-series and data-trend ‘tnformation which can be used for comparison with 
any previously collected dat: for the purpose of identifying any significant 
changes in the quality and productivity of such environments, for establishing 
trends in the areas studied and monitored, and for designing experiments to 
identify the causes of such changes." 


d. Pipeline Planning and Removal: A mitigating measure 
requiring pipeline planning and removal is not needed because existing MMS 
rules (30 CFR 250.150) address design, and abandonment, and out-of-service 
requirement for DOI pipelines. 


e. Removal of Scrap Metal and Debris from the Seafloor: The 
MMS rules governing oil, gas, and sulfur exploration, development, and pro- 


duction (30 CFR 250.40(b)(6)) prohibit disposal of equipment, cables, chains, 
containers, or other materials into offshore waters. 


f. Test Platforms to Determine Resistance to Ice-Pressures: 


The MMS rules governing 011, gas, and sulfur exploration, development, and 
production (30 CFR 250.130) indicate that lessees shall design, fabricate, 
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_ dmstall, use, inspect, and maintain all platforms and structures to assure 


their structural integrity for the safe conduct of drilling, workover, and 
production operations, considering the specific environmental conditions at 
the platform location. 


g- Compensation for the Loss of Subsistence Resources and 
Gear Reon] sing from 0il Spilis: Title III of the OCSLA Amendments of 1978 (43 
U.S.C. -l established in the Treasury of the United States an Offshore 
011 Pollution Compensation Fund in an amount not to exceed $200 million. The 
fund is available for the processing and settlement of claims including the 
costs of assessing injury to or destruction of natural resources, arising out 


of or directly resulting from oil pollution caused by a vessel or offshore 
facility. 


h. Disposal of Muds, Cuttings, and Formation Waters: The MMS 
rules governing oil, gas, and r exploration, development, and produciton 


(30 CFR 250.40) indicate that the District Supervisor may restrict the rate of 
drilling fluid discharge or prescribe alternative discharge methods. Dis- 
charges from fixed platforms, structures, artificial islands, and mobile- 
drilling units, including sanitary waste, produced waters, drilling muds, 
drill cuttings, and deck drainage are subject to the EPA's permitting pro- 
cedures pursuant to the Federal Water Pollution Control Act, as amended. All 
discharges from OCS facilities must have a ~aiid NPDES permit. 


i. An Oil-Spill Stipulation Prescrib Technol 
Relief-Well Plans, and iatitatsPrtrectioe Plans: The MMS rules (30 CFR 
250.42) set up guidelines for the development of oil-spill-—contingency plens. 


The 30 CFR 250.33(a)(2)(1) requires a lessee to identify the means of drilling 
a relief well--in the event of a blowout. 


j- Prohibition of Tanker-Ballast Discharges: The EPA's 
permitting procedures pursuant to the Clean Water Act require state-of-the-art 
ballast-water-treatment facilities. EPA's NPDES permit establishes the 
requirement of no free oil for ballast water discharges. 


k. Prohibition of the Burning of Oil as an Oil-Spill-Cl 
Measure: This type of measure would unnecessarily restrict options for 
Cleanup should a spill occur. It may be desirable to remove oil through 
burning in order to reduce environmental effects in the water column. 


Specific oil-spill-cleanup measures would depend on the severity and location 
of a spill. Cleanup options should not be restricted prior to an oil-spill 
event and would be assessed during the review of site-specific oil-spill- 


contingency plans. 


1. Require Biological surveys for all Drill Sites: The 
stipulation concerning the Protection of Biologi Resources may require the 
lessee to conduct biological surveys to determine the extent and composition 
of biological populations and habitats of resources requiring special pro- 
tection. Rather than require biological surveys on all drilling sites, it is 


more reasonable to leave the authority to require such surveys to the discre- 
tion of the Regional Supervisor, Field Operations (RSFO) in consultation with 
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mn. Restrictions on Mtr tion Activities: Specific 
measures included restrictions on transportat activities wi 100 miles 
of Unimak Pass, and mandatory vessel-traffic corridors for drilling rigs in 
transit, tankers, and support vessels. The USCG has jurisdiction over such 
controls. Traffic through Unimak Pass was studied by the USCG to determine if 
&@ vessel-traffic-control system was needed now or in the near future (Federal 
» 49 FR 7180, 1984). Conclusions indicated no controls were neces- 
sary; need for such control will be reexamined in several years (Federal 
Register, 50 FR 10877, 1985). 


0. — ——— The Alaska Supreme Court 
ruled on January 17, " State's local hire law was unconstitu- 


tional, indicating that the U.S. Constitution protects nonresidents from 
discrimination in order that the Nation can function as an economic unit. 
Although the State's law applied only to State funded public construction 


ry operat 


projects, it appears that «a mitigating mersure requiring local hire would be 
unconstitutional 


ALTERNATIVES 


INCLUDING 


Pies PROPOSED 


: ACTION 


ves The Action 


This section describes the propossi (low, base, and high cases), five alterna- 
tives, mitigating measures, and compares the effects of the alternatives. 


Alternative I - The Proposal (5,036 blocks) 

Alternative II - Mo Sale 

Alternative III - Delay the Sale 

Alternative > - St. Matthew Island Deferral (4,858 blocks - 178 blocks 
def erred 

Alternative V - 200-Meter Isobath Deferral (2,562 blocks - 2,474 blocks 
deferred) 

Alternative VI - Five-Year Leasing Program Highlighted Area Deferral 


The analysis of the proposed action in Section IV is based on hypothetical 
scenarios that portrays types and levels of activities assumed to result fros 
the lease sale. Estimates of hydrocarbon resources are the basis for this 
escenario. Resource estimates for the proposal and alternatives are summarized 


Proposal (Alternative I) St. Matthew 200-Meter Five-Year Leasing 


Island Isobath Program High- 
Deferral Deferral lighted Area 
“Base High (Alter- (Alter- Area Deferral 


Resource Low Case Case Case native IV) native VY) (Alternative VI) 


(embis)  60!/ 450 2,160 450 0.0 450 


Source: USDOI, MMS, 1989. 
/ Thie volume of oil is below the minimum economic resource required for 


development. 


The methodology used for estimating the resources is discussed in Appendix A 
(Resource Estimates and Exploration and Development Report). Differing 
assumptions regarding both economic and engineering factors will affect the 
estimate of recoverable resources. Economic factors include exploration and 
development costs, operating expenses, price and market value for oil and 
natural gas, taxes, depreciation, and royalty and production rates. Included 
among the engineering factors are reservoir thickness and area; properties of 
the hydrocarbon-bearing rocks; feasibility and effectiveness of pressure main- 
tenance through secondary and tertiary recovery; well spacing; deviation in 
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depth; climate; surficial geology; other environmental factors affecting the 
Gesign and technology of surface drilling; and development and production 


operations. 


The unleased, conditional, economically recoverable resource estimates in the 
Sale 107 area area reported by MMS (Table II-1; and Appendix A) for (1) a low 
case--60 Mibbl of oil; (2) a base case--450 of oil; and (3) a high 
case—2,160 M@bl of oil. These estimates are conditional on the assumption 
that economically recoverable oil resources are present in the area. The 
marginal probability, estimated by MMS to be about 0.03, indicates there is 
only about « 3-percent chance of recoverable hydrocarbons being present in the 
unleased portion of the sale area (Appendix A). 


The base case represents an estimate of the amount of unleased oil resources 
in the Navarin Basin Sale Area estimated to be leased, discovered, and 
developed and produced as a result of Sale 107. This amount is derived from 
the unleased, conditional, mean estimate of 896 Mibbl of oil (Appendix A). 
The MMS estimates that about 50 percent of the prospects in the Sale 107 area 
are expected to be leased and developed. The expected-to-be-leased-and- 
developed percent is applied to the unleased, conditional sean to determine 
the base-case-resource estimate (896 M>bl x 0.50 is about equal to 450 
Mb1). The low-case resource estimate is derived by sultiplying the 95- 
percent conditional estimate (120 Mibl) by the 50-percent factor. This 
amount, 60 Mibbl, is below the predicted minimum economic resource required 
for development (Appendix A) and thus, only exploration activities are assumed 
for the low case. The high-case-resource estimate represents a quantity of 
oil that is significantly higher than the base case; it is determined by 
multiplying the 5-percent conditional estimate (4,324 MMbbl) by the 50-percent 
factor which is equal to 2,160 Mibbl. 


Natural gas resources for Sale 107 are assumed to be umeconomic to develop 
(see Appendix A). While the physical existence of hydrocarbons in the sale 
area is given a marginal probability of 3 percent, gas resources are assumed 
not to be economic to develop during the time of the lease. Several factors 
make natural gas recovery prohibitively expensive: (1) the high cost of 
wellhead recovery associated with production; (2) the high cost to develop 
feeder and trunk pipelines; and (3) the high cost of infrastructure (including 
@ liquefaction plant and shipping facilities), processing, and delivery to 
markets. Because natural gas recovery would likely be uneconomic for Sale 
107, the possibility that a lessee would attempt recovery during the life of 
the lease is extremely unlikely. However, in the unlike)v event that gas does 
become economic, potential effects of natural gas deve t and production 
would be as described in Section IV.K. 


There are many scenarios that could be selected to develop the environmental 
analysis for the proposal and the alternatives. The strategies discussed in 
the following scenario for the Navarin Basin were developed based on the 
following considerations: (1) the geographic locations of existing infras- 
tructure; (2) the locations of potential support-facility sites; (3) the 
state-of-the-art technology; (4) the potential development of technology; and 
(5) the economics of developing the resource. The scenarios selected for 
analysis do not represent an MMS recommendation, preference, or endorsement of 
facility sites or development schemes. 
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“a A. Alternative I - The Proposal: The proposed action would offer for 
‘Tease 11.4 tares (5, ocks) in the Navarin Basin Planning Area 


(Pig. I1-1). These blocks are located 48 to 360 kilometers (30 to 225 mi) 
from the western end of St. Matthew Island in water depths that range from 70 
to 2,400 meters (230-7,874 ft). 


Because of the uncertainty involved in hydrocarbon exploration, oil industry 
ectivities in the Navarin Basin could range from exploration activities only, 
if hydrocarbons are not found, to full development and production if economi- 
cally recoverable hydrocarbon resources were discovered. Depending on the 
@mount of resources discovered, the amount of industry activity could vary 
greatly. In an effort to analyze the potential range of industry activities, 
three separate development scenarios will be analyzed for the proposal. The 
range of development possibilities includes a low case, a base case, and a 
high case. The base case is the most likely amount of oil resources that 
could be assumed to be developed from leasing in the Sale 107 area if 
rcial quantities of hydrocarbons are discovered. 


The low case assumes that 60 Mibbls of oil would be discovered; however, this 
volume is below the minimum economic resource required for development (see 
- As a result, exploration wells wou'd be drilled, plugged, and 
th industry activity ceasing at this point. This case represents 
amount of industry activity that would result from leasing in the 
Basin Sale i107 area. 


fi 


MMbbls) is the most iikely amourt of oil resources that 
to be developed from leasing in the Navarin Basin Sale 107 
commercial quantities of hydrocarbons are discovered (see Appendix A). 
esents the most likely level of industry activity if commercial 
of hydrocarbons are discovered. 


1 
+ 


case (2,160 MMbbls) is the estimated potential upper limit of the 
f oil resources that could be assumed from leasing in the Navarin 
Basin Sale 107 area (see Appendix A). This case represents a significant 
increase for the analysis of exploration and development activities. 


? 
¢ 


The analysis of effects is based on hypothetical scenarios formulated to 
provide a set of reasonable prelease assumptions and estimates on the amount, 
location, and timing of OCS exploration, development and production opera- 
tions, and facilities. 


l. Case: This case assumes that 60 MMbbls of oil would be 
discovered; this volume is below the minimum economic resource required for 
development (see Appendix A). As a result, exploration wells would be 
drilled, plugged, and abandoned with industry activity ceasing at this point. 
The only oil spills which could occur would be exploration spills from plat- 
forms and minor operational spills. 


a. Activities Associated With the Low Case: Activity levels 
and timing of events for the low case are shown in Table I1-2. Exploration is 
assumed to start in 1992 and end in 1995. During that period, six exploration 
wells would be expected to be drilled, plugged, and abandoned. Drilling 
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ALTERNATIVE | — PROPOSED LEASE-SALE AREA 


1, 


Table II-2 


Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 


(Low Case) 
Phase Number or 
Facility or Event Amount Timeframe 
Exploration 

= Exploration-Well (Drilling) 6 1992 - 1995 
ae. Total Drilling Muds and Cuttings 
— Drilling Muds (tons) 2,940 1992 ~ 1995 
2 Cuttings (tons) 3,900 1992 - 1995 
a Geophysical Activity (trackline miles) 681 1992 - 1995 
* Total Support Activities for: 
Pa. Exploration Phase 
— Helicopter Flights (peak monthly) 30 1992 - 1995 
— Supply-Boat Trips (peak monthly) 15 1992 - 1995 
ee Peak Uncontrolled Emissions (metric tons 
a _ per year) 
. a co 46.1 1993 - 1994 

NO 284.1 1993 - 1994 
4 TsP 14.7 1993 - 1994 
— so 17.9 1993 = 1994 

vot 20.5 1993 - 1994 


Oil Spills--Only minor operational 
spills would be expected. 


Source: Calculated from USDOI, MMS, 1989. 


gees the exploratory phase would probably be done by semisubmersibles. 


Exploration during the winter ice season appears to be unlikely but may be 
possible with drillships using icebreaker support. 


Primary air-support facilities would be located on St. Paul Island. Backup 
support for helicopter operations would be a large supply barge anchored near 
St. Matthew Island. Unalaska would serve as the primary marine-support base. 
Existing facilities in St. Paul and Unalaska would be used for air- and 
marine-support, respectively. During the peak drilling season, approximately 
30 helicopter flights and 15 supply-boat trips per month would be necessary to 
support exploratory drilling operations between the years 1992 and 1995. 


Barges moored off St. Matthew Island would serve as a floating-supply base and 
as an alternative landing site for helicopters. Barges probably would be 
moored about 1 mile offshore of the northeast or northwest corner of the 
island depending on wind direction. An attending tug would stand by the barge 
to move it between mooring locations and act as a safety boat. Cargo transfer 
between the barge and drilling vessels would be conducted by separate supply 
vessels. 


The drilling of six exploration wells would require the discharge of 2,940 
tons of mud and 3,900 tons of drill cuttings. A total of 681 trackline miles 
of high-resolution seismic survey would be necessary to site exploration- 
drilling vessels. 


b. Summary of Effects of the Low Case: 


(1) Air Quality: None of the pollutant-exemption levels 
would be exceeded by exploration activities, and existing air quality on St. 
Matthew Island would be maintained by a large margin. The pollutant concen- 
trations over land due to exploration or accidental emissions would not be 
sufficient to cause temporary or long-term harm to tundra vegetation or to 
acidify coastal tundra even locally. Because no exemption levels would be 
exceeded, and other effects would not be even local or short term, the effects 
on air quality are expected to be VERY LOW. 


(2) Water Quality: The effect on water quality from 
exploration drilling and discharges would be minimal and temporary: occurring 
over less than a 10-square-kilometer area and only during the drilling season 
over a 4-year period. The low case is expected to have a VERY LOW effect on 


water quality. 


(3) Fisheries Resources: In the low case, effects on 
fisheries resources from seismic surveys, drilling discharges, and other 
activities would be limited. Considering the wide distribution and low 
density of pelagic eggs and larvae of eastern Bering Sea finfish and shellfish 
species, any effect resulting from seismic surveys would occur in a small area 
on a very small portion of these populations. The limited number of explora- 
tory sites and the 681 miles of seismic lines indicate that seismic surveys 
would have a very low effect on fishery resources. Any toxic effects from 
drilling discharges at six exploration sites would extend only a few meters 
from the discharge point with very limited mortality or other effect on 
fisheries resources. The limited amount of activity is expected to have a 
VERY LOW effect on fisheries resources. 
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(4) Marine and Coastal Birds: Under the low case, poten- 
~ tfial disturbance effects on marine and coastal birds from helicopter traffic 
are expected to be minor in the St. Paul Island area, and insignificant else- 
where in the region. Disturbance effects from support vessel traffic is 
‘likely to be insignificant. Potential effects of any fuel spills occurring in 
the St. Matthew area are likely to be minor. Effects on marine and coastal 
‘ birds are expected to be LOW. 


(5) Pinnipeds and Polar Bear: In winter, helicopter 
traffic could disrupt mating activities of walrus, especially in the northern 
sale area, and a small number of walrus could be displaced from the general 
vicinity of the flight corridor. In spring, the potential for increased 
disturbance accompanies birth of the young, but overall effects are expected 
to remain minor. Since virtually all walrus vacate the sale area in summer 
and fall, aircraft and vessel noise is likely to have an insignificant effect. 
Vessel traffic is expected to have an insignificant effect on the walrus 
population during these seasons. The effect on the Pacific walrus is expected 
to be LOW. 


Helicopter traffic in the vicinity of St. Paul Island, as well as potentially 
increasing commercial air traffic, could cause minor disturbance effects among 
bull fur seals returning to the Pribilof Islands in late spring, and at 
rookeries in the vicinity of air-traffic routes in summer and fall. Vessel 
traffic is expected to have an insignificant effect on the fur seal popu- 
lation. The effect on the northern fur seal is expected to be LOW. 


Disturbance effects from helicopter traffic between St. Paul and the sale area 
on sea lions occupying the ice front in winter/spring or the St. Matthew and 
Pribilof Islands areas in summer/fall are likely to be minor. Vessel traffic 
is expected to have an insignificant effect on the sea lion population. The 
effect on the Stellar sea lion is expected to be VERY LOW. 


In winter and spring, helicopter traffic between St. Paul and the sale area 
could displace some ice seals and polar bear from preferred ice-front or pack- 
ice habitat in the vicinity of the flight corridor. However, densities are 
sufficiently low that effects are expected to be minor. Since virtually all 
spotted, bearded, and ringed seals vacate the sale area in summer and fall, 
and ribbon seals are present in very low densities, effects from aircraft and 
vessel noise are likely to be insignificant. The effect on ice seals and 
polar bear is expected to be LOW. 


(6) Endangered and Threatened Species: Since it is 
anticipated that exploration activities would occur only during the ice-free 
period, only whales using the sale area during that period could encounter 
exploration noise and disturbance from drill rigs, helicopters, supply 
vessels, and seismic activities. The gray, fin, right, humpback, and sperm 
whales may be found migrating and feeding in the sale area during the ice-free 
season. It is anticipated that only a few individual whales would be affected 
by the noise and disturbance from exploration activities. Bowhead and fin 
whales using the sale area during the winter should not be exposed to any 
industry activities. The distribution of the short-tailed albatross across a 
vast marine range is such as to realize only minimal effects from exploration 
activities. The effect on endangered and threatened species is expected to be 
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= (7) Honendangered Cetaceans: Since only exploration 
activities would occur, no effects from production and develop- 
ment or major oil spills. A few individual whales could be affected by the 
noise and disturbance from the exploration activities and could experience 
some localized short-term effects which would not affect the population 


levels. The effect on nonendangered cetaceans is expected to be VERY LOW. 


(8) Commercial i tehing Industry: The effects of the low 
case on the commercial fishing try would be very limited. Due to the 
vastness of the domestic longline fishery for sablefish and the limited amount 
of seismic activity projected-—-interaction between these activities would be 
extremely limited. The loss of trawl-fishing area around exploration drilling 
sites would be extremely small. At any one time a maximum of 2 square 
kilometers would be affected. This is an insignificant loss compared to the 
total area trawled in the eastern Bering Sea. The effect on the commercial 
fishing industry is expected to be VERY LOW. 


(9) Local : The majority of the potential 450 
new petroleum-related, full-time jobs would be offshore and would almost 
exclusively be held by commuters who live outside the region. A large share 
of the remaining employment--onshore jobs in Unalaska and St. Paul--would be 
held by nonresident workers who would live in enclaves. Some permanent 
residents of these communities would be employed in oil-related activities. 
The effect on employment in St. Paul and Unalaska is expected to be VERY LOW. 


(10) Subsistence-Harvest Patterns: The low case should 
produce no apparent effects on subsistence harvests in Unalaska, although 
subsistence resources could be locally affected to a very limited extent as a 
result of shore-based activities. On St. Paul Island, the resident population 
is not expected to be involved directly in exploratory activities. The short 
duration of exploration activities, the relative absence of biological 
effects, and the low level of activity suggest that effects on subsistence 
should be very low. Effects on the subsistence-harvest patterns of western 
Alaska regions, including St. Lawrence Island, would be very low in the low 
case due to the limited duration of exploration activities and the absence of 
support-base operations in western Alaska communities. Effects on 
subsistence-harvest patterns are expected to be VERY LOW on St. Lawrence 
Island and in Unalaska, St. Paul, and other parts of western Alaska. 


(11) Sociocultural Systems: The low case should produce 
little apparent effect on sociocultural systems in Unalaska, but there could 
be some short-term, localized disruptions as a result of shorebase activities. 
The short duration of exploration activities, the relative absence of biologi- 
cal effects, and the level of activity involved suggest that effects on the 
sociocultural systems of St. Paul Island should be low. St. George Island 
residents should experience little or no effects as a result of exploration 
activities. The sociocultural systems of St. Lawrence Island would not be 
affected due to the absence of oil spills, the limited duration of exploration 
activities, and the absence of support-base operations on the island. Effects 
on sociocultural systems in St. Paul are expected to be LOW and VERY LOW in 
Unalaska and St. George and on St. Lawrence Island. 
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(12) Archaeological Resources: Because few archaeolog- 
expected in the sale area, the siting and drilling of six 
would disturb few, if any, archaeological resources. 
Onshore archaeological resources could be affected by oil-spill-cleanup 
activities in the event that an exploratory oil spill or minor fuel spill 
contacted these areas. However, because the probability of a spill occurring 
is very low, it is not anticipated that onshore resources 
be contacted by an oil spill. Effects on archaeological resources are 
expected to be VERY LOW. 


(13) Land Use Plans and Coastal Management: The existing 
air- and marine-support facilities in Unalaska and St. Paul should be adequate 
to support Sale 107 exploration activities without any expansion or land use 
conflicts. These facilities were designed to support Navarin Basin Sale 83 
exploration activities. The Pribilof Offshore Support Services air-support 
facility on St. Paul is currently closed. The effect on land use in Unalaska 
and St. Paul is expected to be VERY LOW. 


statewide standards and district policies of the ACMP. Disturbance of breed- 
ing seabirds on St. Paul Island by helicopter traffic and the potential for 
fuel spills from barges near St. Matthew Island could occur. These effects 
could lead to conflict with the statewide habitat standard of the AC#?, 
resulting in LOW effects with respect to the ACMP. 


: 2. Base Case: The conditional resource estimate for undiscovered 
recoverable resources assumed to be discovered and produced for the base case 
is 450 MMbbls of oil (see Appendix A). It is assumed that natural gas 
resources are not economic and would not be developed. The marginal prob- 
ability that hydrocarbons in commercial quantities are present in the sale 
area is 3 percent. The description of facilities and activities that follow 
is based on the development of 450 MMbbls of oil. 


a. Activities Associated with the Base Case: Activity levels 
and timing of events for the base case are shown in Tables II-3 and II-4. It 
is assumed that exploration/delineation drilling would begin in 1992 and 
continue until 1997. A total of 16 wells are assumed to be completed during 
this period. 


Planning and construction of oil platforms is assumed to start around 1997. 
Final placement of two oil platforms are assumed to occur between 1998 and 
1999. Between 1999 and 2003, 90 oil wells are assumed to be drilled. 


0il production is assumed to begin in 2001 with peak annual production of 38 
MMbbls occurring between 2002 and 2006. The volume of recoverable hydro- 
carbons is assumed to decline gradually after 2006, with oil output ceasing in 
the year 2019. 


(1) Exploration Estimates: Exploratory drilling would 
probably be done by a s rsible. Exploration activity during the winter 
ice season appears to be unlikely but may be possible with drillships using 
icebreaker support. 
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Table II-3 
Estimated Schedule of Exploration, Development, and Production 
for the Wavarin Basin Sale 107 


(Base Case) 

Exploration/ Oil- Oil- Oil 

Exploration Delineation De lineation Production Production Pipelines Production 
Year Wells Wells Rigs Platforms Wells (miles) Oil (bis) 
1992 2 1 
1993 3 2 2 
19% 2 1 2 
1995 2 1 2 
1996 2 1 
1997 1 1 
1998 1 
1999 1 7 
2000 21 
2001 28 28 
2002 28 38 
2003 6 38 
2004 38 
2005 38 
2006 38 
2007 33 
2008 29 
2009 26 
2010 23 
2011 20 
2012 18 
2013 16 
2014 14 
2015 13 
2016 12 
2017 10 
2018 9 
2019 9 
2020 
2021 
Total 12 4 2 90 0 450 


Source: USDOI, MMS, 1989. 
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Table II-4 


Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 


(Base Case) 
Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilling 12 1992 = 1995 
Delineation-Well Drilling 4 1993 - 1995 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 7,840 1992 - 1997 
Cuttings (tons) 10,400 1992 — 1997 
Geophysical Activity (trackline miles) 1,816 1992 = 1997 
Total Support Activities for: 
Exploration Phase 
Helicopter Flights (peak monthly) 60 1993 - 1995 
Supply-Boat Trips (peak monthly) 30 1993 = 1995 
Peak Uncontrolled Emissions (metric tons 
per year) 
f co 84.8 1993 
NO 516.9 1993 
TsP 26.4 1993 
so 32.7 1993 
vot 35.1 1993 
Development and Production 
Platforms 2 1998 - 1999 
Production and Service Wells 90 1999 = 2003 
Total Oil Production (MMbbls) 450 2001 = 2019 
Peak Yearly Production (MMbb1s) 38 2002 = 2006 
Total Drilling Muds and Cuttings 
Drilling Mvds (tons) 9,000 to 45,000 1999 = 2003 
Drill Cuttings (tons) 76,500 1999 = 2003 
Geophysical Activity (trackline miles) 340 1998 = 1999 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 60 2001 = 2002 
Supply-Boat Trips (peak monthly) 60 2001 = 2002 
: Production Phase 
: Helicopter Flights (peak monthly) 30 2001 = 2019 
| Supply-So0at Trips (peak monthly) 15 2001 = 2019 
: Support Facilities (hectares) 
St. Paul Island (air-support base) 3 
Unalaska (marine-support base) 10 to 30 
Peak Uncontrolled Emissions During 
Development (metric tons per year) 
co 100.1 1999 
NO 546.4 1999 
ts? 26.1 1999 
so 36.5 1999 
vote 17.5 1999 


Source: Calculated from USDOI, MMS, 1989. 
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* Summary of Basic Scenario Assumptions Regarding Estimated 
*  @CS-Related Activities Associated with the Navarin Basin Sale 107 


(Base Case) 
(Continued) 
’ Phase : Number or 
3 Pacility or Event Amount Timeframe 
e Peak Uncontrolled Emissions During 
4 Production (metric tons per year) 
| co 748.6 2002 - 2006 
NO 1,413.0 2002 - 2006 
tsb 82.4 2002 - 2006 
SO, 291.6 2002 - 2006 
voc 818.2 2002 - 2006 
Tanker Transportation (peak production) 
Terminal Call Rate (days) 10 2002 = 2006 
Number of Trips per Year 
(during peak production) 36 2002 - 2006 
Oil Spills 
1,000 Barrels or Greater 1 1992 - 2019 
10,000 Berrels or Greater 0 1992 = 2019 
Saall Spills 119 1992 = 2019 


(totaling 525 barrels) 


Source: Calculated from USDOI, MMS, 1989. 
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anchored off St. 
the general area of the drilling 
support facilities. 


out of Unalaska. Fuel and dvilling 
materials would be transferred directly to the semisubmersibles. Additional 
would y barges and ships sentioned above. 

r month would be necessary to support 
drilling rigs between the years 1993 and 1995 (1 trip/drilling vessel every 2 
days). ‘Supply barges and ships would be resupplied out of Unalaska or from 
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would be transported by air from Anchorage to St. Paul 

Island with possible fuel stops at Bethel or Cold Bay. Helicopter support for 
would come from St. Paul Island. Because of the remote- 

the area and the long flights between the platforms and the sain- 
overt base, barges located near St. Matthew Island and the supply ships 
would serve as secondary landing sites for helicopters such as the Boeing 234. 
' Approximately 60 helicopter flights per sonth would be necessary to support 
exploration-drilling operations between the years 1992 and 1997 (1 trip/ 


drilling vessel per day). 


Barges moored off St. Matthew Island would serve as a floating-supply base and 
es an alternative landing site for helicopters. Barges probably would be 
moored about 1 smile offshore of the northeast or northwest corner of the 
island depending on wind direction. An attending tug would stand by the barge 
to move it between mooring locations and act as a safety boat. Cargo transfer 
between the barge and drilling vessels would be conducted by separate supply 
vessels. 


(2) Dev and Production Estimates: Production 
platforms would be of Cook | taltr tone declned — @ minimum of leg bracing 
at sea level to minimize floating first-year ice problems. Subsea completions 
would be used in conjunction with platforms where reservoir characteristics 
and economies allow. Offshore-loading (OSL) technology in conjunction with 


oil tankers would be used to transport oil resources to markets. 


The OSL terminals could consist of a catenary, chain-stabilized, articulated- 
column-type structure with a permanently moored, floating, crude-storage 
vessel and a pipeline connecting the production platform to the storage/ 
loading system. The storage/loading facility could consist of a floating 
storage vessel with a capacity of 1.7 MMbblse, moored permanently to the 


similar to an ice-strengthened tanker. The stern of the vessel could be 
equipped with a boom to support the crude-oil-loading system for the tanker to 
moor in tandem. Two Class 3 icebreakers could be necessary to assist in 
tanker maneuvering and mooring operations (Han-Padron Associates, 1984). A 
single OSL terminal could be constructed in 1998 and could be shared between 
the two production platforus. 


All produced ofl would be transported directly to U.S. markets on the West 
Coast or Gulf of Mexico on 150,000-DWT, ice-reinforced tankers. During peak 
production (2002-2006), about 36 tanker trips would be required each year, 
with a terminal call rate of 10 days. O11 production is projected to start in 


2001 and continue until 2019. 
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All marine-support operations would continue to operate out of Unalaska. The 
size of support facilities could range between 10 and 30 hectares. Bulk- 
drilling materials would be transported to the platforms by barge from 
Unaleskea. Assuming the use of barges of the 6,000-short-ton class, approxi- 
mately 180 barges containing drilling materials, fuel, and tubular goods would 
enter the area between 1999 and 2002. In the development phase, each platfors 
would be expected to be serviced by workboats at least once a day. At the 
height of development drilling (2001-2002), up to 60 trips per month would be 
expected. Thereafter, the total number of support-boat trips would gradually 
decline as the field became delineated. During the production phase (2001- 
2019), each platform would be serviced by workboats every 3 to 4 days, and 
about 15 supply-boat trips per month could be expected. 


St. Paul would serve as an air-support base during the development and produc- 
tion phase. Personnel and equipment could be transferred between the support 
base and platforms by long-range helicopters, such as the Boeing 234. Approx- 
imately 60 helicopter flights per month (one trip/day/platform) would be 
required during the development phase (2001-2002) and 30 trips per month (1 
trip every 2 days/platform) would be necessary during the production phase 
(2001-2019). 


(3) Anticipated Geophysical Activities: Postsale geo- 
physical activity for site clearance is assumed at 18 sites (16 exploration/ 
delineation wells and 2 platforms). For the 18 sites, it is estimated that a 
total of 2,043 trackline miles of high-resolution seismic survey would be 
completed (USDOI, MMS, 1988). 


In addition to the high-resolution, seismic-reflection data needed for the 
site clearance of well and pipeline locations, industry may conduct 113 miles 
of deep, three-dimensional, multichannel, seismic-reflection surveys over the 
potential producing acreage (USDOI, MMS, 1988). 


Table LI-5 


Projected Seismic Activity for the Navarin Basin Sale 107 


Seismic Type Miles 
High-Resolution 

Site-Specific 351 

Block-wide Surveys 1,692 
Deep~Penetration 

Multichannel, Three-dimensional 113 
Total 2,156 


Source: USDOL, MMS, 1988f. 
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The preliminary seismic work for both exploratory wells and production plat- 
forms would be completed in the early years of each phase of activity. The 
seismic surveys would probably begin 1 year prior to drilling. There would be 
time lag of several months for data collection, data processing, report 
preparation, and presentation of results to regulatory authorities before 
drilling could commence. In any given year, the seismic-data-collection 
activities would be conducted in the summer months due to weather constraints. 
This means that seismic activity would probably not begin before late June and 
would terminate by late September. The expense of mobilizing a seismic vessel 
to @ remote area means that several sites would be surveyed by the same 
vessel. It is unlikely that more than two vessels would be involved in 


preliminary site surveys during a survey season. 


The average estimated time required to survey a site is 1 week, allowing down- 
time for bad weather and equipment failure. This would allow up to 28 sites 
to be surveyed per year and is more than adequate for the projected number of 
wells. 


(4) Estimated Exploration, and Development and Production 
Effluents: As a result of the proposed action, 16 exploration/delineation 
. production wells, and 2 platforms are estimated. The average 
exploration/delineation well in the Navarin Basin would use approximately 490 
dry tons of mud solids and produce approximately 650 tons of drill cuttings 
(USDOI, MMS, 1989). Mud solids and drill cuttings derived from exploration/ 
delineation wells would total about 7,840 and 10,400 tons, respectively, 
between the years 1992 and 1997. Drill muds are recirculated during drilling 
and discharged into the marine environment in the vicinity of the drilling 
vessel, usually after the well casings are set or as the wells are completed. 
Drill cuttings also are discharged into the marine environment in the immed- 
iate vicinity of the drilling vessel. 


The average production well would use between 100 to 500 tons of mud solids 
and produce about 850 tons of drill cuttings (USDOL, MMS, 1989). Drill 
cuttings from production wells would total about 76,500 short tons. Cuttings 
would be discharged into the marine environment in the vicinity of the 2 
platforms between the years 1999 and 2003. A range of 9,000 to 45,000 tons of 
drilling-aud solids would be used during this period for production wells. 
This represents an 80- to 20-percent-recycling range. It is assumed that 
about 10 percent of the mud solids would be recycled between all production 
wells drilled from a single platforn. 


During the exploration, and development and production phases, an average of 
7,500 gallons per day of treated and domestic wastes per platform are expected 
to be produced and discharged into the immediate vicinity of each drilling 
vessel or production platforn. 


b. Summary of Effects of the Base Case: 


(1) Air sual tty: Exemption levels for NO and VOC would 
be exceeded; however, the NO significance-concentration increfients would not 


be exceeded and the concentfations permitted by air-quality standards would 
not be approached. The pollutant concentrations over land, due to exploration 


' amd production and accidental emissions, would not be sufficient to cause 
temporary or long-term hare to tundra vegetation or to acidify the coastal 
tundra Because exemption levels would be exceeded, but not 
significance-concentration increments, the effects on air quality are expected 
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(2) Water —“ The dissolved concentrations of trace 
in muds and cuttings at 100 meters from the discharge point would be 
the acute marine-water-quality criteria. At any time during explo- 
a maximum of 0.06 square kilometers of the sale area would have 
ty during four drilling seasons. About 0.06 square 

of the sale area would have impaired water quality during 
production drilling. This localized impairment would exist only during 
periods of discharge and would rapidly dissipate upon completion. Assuming 
one spill between 1,000 and 10,000 barrels occurred, a maximum of 830 square 
kilometers could be affected. Base-case activities would have a LOW effect on 


water quality. 
(3) Fisheries Resources: 


Groundfish: The aggregate lethal and sublethal effects of an oil spill, 

and platform discharges, and seismic activities are expected to 
affect only localized groups of the various life stages of groundfish. Given 
the extensive numbers and distribution of groundfish in the eastern Bering 
Sea, the effects are expected to affect individuals only in localized offshore 
areas and to have a very low effect on all species of this group. 


ish: There is a very small chance that oil spills could contact blue 
king crab habitat off St. Lawrence, St. Matthew, and the Pribilof Islands; 
however, it is unlikely that oil in sufficient concentrations to cause 
sublethal to lethal effects could reach their benthic habitat or many pelagic 
larvae at 40 to 60 meter depths. The pelagic larvae of some shellfish could 
be contacted by the surface oil-spill slick, but the number of organisnus 
affected would comprise only an insignificant segment of the population. 
Effects on shellfish are expected to be very low. 


Pacific Herring: Coastal spawning and rearing areas of Pacific herring in 
Bristo » western Alaska, and the north side of the Alaska Peninsula are 


mot expected to be contacted by oil spills. Thus, eggs, larvae, and spawning 
adults would not be affected. The effects of cil spills on the regional 
herring population are, therefore, very low. Drilling discharges and seismic 
surveys are localized activities and would contact a very small portion of the 
population. Effects on Pacific Herring are expected to be very low. 


Salmon: The wide distribution, extensive migrations, and limited period of 
presence of Pacific salmon in the sale area suggest that only a very small 
portion of salmon stocks would encounter oil spills. Seismic activities and 
drilling discharges would not harm salmon resources due to the localized 
nature of these activities in comparison to the broad distribution of the five 
species of salmon. Very low effects on salmon would be expected. 


The effects on the base case on all fisheries resources are expected to be 
VERY LOW. 
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: (4) Marine and Coastal Birds: Regional seabird popula- 
tions are vulnerable to oil-spill effects in the vicinity of St. Matthew 
Island and the Pribilof Islands in late spring and summer, and the Unimak Pass 
area in summer and fall. However, the probability of a spill occurring and 
contacting any of these areas is extremely low in any season. Substantial 
effects are most likely near St. Matthew Island in winter, early spring, and 
fall (and in almost any season in the event of a fuel spill); in the sale area 
ice front in late spring; in the Pribilof Islands and shelf-break areas in 
fall; and in the Unimak Pass area in winter and spring. Marine birds could 
experience some oil-spill effects during the winter/spring and fall seasons in 
the sale area, and in the winter/spring season in the Pribilof Islands. Over- 
wintering waterfowl are vulnerable to fuel spills in the eastern Aleutians. 
Disturbance effects are not expected to be sufficiently adverse to elevate the 
aggregate effect above that for oil spills alone. Effects on maxine and 
coastal birds are expected to be MODERATE. 


(5) Pinnipeds and Polar Bear: 


Pacific Walrus: The walrus population occupying the sale area and vicinity is 

e to oil-spill effects when females and calves are concentrated 
during spring calving and migration. Elsewhere, and in other seasons, effects 
are likely to be minor. Effects of disturbance are not expected to elevate 
aggregate effects above that for oil spills alone. The effect on the Pacific 
walrus is expected to be low. 


Northern Fur Seal: The regional fur seal population is vulnerable to 
oil-spill effects from tankers passing the Pribilof Islands in summer and 
fall; however, the probability of a spill occurring and entering this area is 
extremely low throughout the year. Substantial effects could csesult should a 
spill occur in the Pribilof/Unimak Pass corridor from late spring through 
fall. Elsewhere, effects are likely to be minor. Disturbance is not expected 
to elevate aggregate effects above that for oil spills alone. The effect on 
the northern fur seal is expected to be moderate. 


Sea Lion: The regional sea lion population could be subject to oil-spill 
effects in the eastern Aleutians. Minor effects could occur in the Pribilofs 
in summer and fall, and in the ice front of the sale area and vicinity in 
winter and spring. Elsewhere, effects are likely to be insignificant. 
Disturbance is not expected to elevate aggregate effects above that for oil 
spills alone. The effect on the Steller sea lion is expected to be low. 


Ice Seals and Polar Bear: The low densities of ice seals and polar bear in the 
sale area suggest that potential oil<-spill effects would be minor. In winter, 
helicopter traffic between St. Paul and the sale area could displace ice seals 
and polar bears from the flight corridor; however, the effects would be short 
term and localized and affect relatively few individuals. Effects on ice 
seals and polar bear are expected to be low. 


Effects in the base case are expected to be MODERATE for fur seal and LOW for 
walrus, sea lion, ice seals, and polar bear. 
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(6) Endangered and Threatened Species: 


Gray Whales: Gray whale reactions to seismic surveys and support traffic are 
generally short term and temporary, consisting of movements away from the 
sound source and deflections in the migratory route. Exposure of gray whales 
to oil spills and production platforms could have short-term effects on a 
small number of individuals. Reactions to an oil spill could include aban- 
donment of a secondary, summer-feeding habitat and/or deflection away from an 
oil-contaminated area. The effects on gray whales are expected to be very 
low. 


Bowhead and Right Whales: Most of the noise and disturbance activities, 
especially from exploration activities, would occur when bowheads are not in 
the area (May to September). The probability of an oil spill occurring and 
contacting bowhead whale habitat would be low. Due to the low usage of the 
area by right whales, effects from disturbance and oil spills could range from 
very low to low. Overall, the effects on bowhead and right whales are ex- 
pected to be low. 


Fin and Humpback Whales: Fin whales are year-round residents and some 
humpback whales are found in the area from June through November. Noise 
disturbance could affect local pepulations for approximately 2 to 5 years. 
The probability of an oil spill occurring and contacting both species’ habi- 
tats would be low. Overall, the effects on fin and humpback whales are 
expected to be low. 


Sperm Whales: Sperm whales are seldom found in waters less than 200 meters 
deep, so it would be unusual for them to be in those portions of the Navarin 
Basin where OCS activities are expected to occur. The effects on sperm whales 
are expected to be very low. 


Short-Tailed Albatross: Due to the small albatross population and its 
dispersal over a vast marine range, it is unlikely that this species would 
encounter any potential oil spills or noise-producing activities. Effects on 
the short-tailed albatross are expected to be very low. 


Effects in the base case are expected to be LOW for right, bowhead, fin, and 
humpback whales and VERY LOW for gray and sperm whales and short-tailed 
albatross. 


(7) Nonendangered Cetaceans: Due to broad distributions, 
seasonal use, low likelihood of oil spills, and the size of the sale area, it 
is unlikely that spills would contact localized portions of nonendangered 
cetacean populations. It is anticipated that some nonendangered cetaceans 
would be affected, but unlikely that such interactions would cause significant 
long-tern effects on cetaceans frequenting the area. 


Although disturbance is unlikely to significantly affect cetacean populations 
on a long-term basis, aircraft and vessel noise may affect localized cetacean 
aggregations during the sunmer-feeding or -migration period. This interaction 
would likely be localized and short term. Short-term responses are not 
expected to preclude a successful cetacean migration or disrupt use of feeding 
areas. The effects on nonendangered cetaceans are expected to be LOW. 
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(8) Commercial Fishing Industry: The loss of harvest 
through closure of fishing areas by offshore facilities would be very 
low--only about 4 square kilometers of the eastern Bering Sea would be 
affected. Seismic surveys could affect the longline fishery by contacting 
buoys or entangling crab pot buoys and lines. The limited nature of the 
fishery and the ability of seismic vessels to avoid fishing gear make this 
unlikely. 


A single oil spill would be expected but its influence is contingent on its 
occurrence during the fishing season. The year-round groundfish fishery has a 
greater chance of being affected by a spill. A spill could close an area to 
trawling for a short time and pollute the trawl itself; however, a spill would 
only affect a minute part of the eastern Bering Sea. A spill could foul gear 
or close an area where pot fisheries for crab are active or foul longline 
caught halibut, sablefish or other species. The fall fishery for blue king 
crab near the Pribilof, St. Matthew, and St. Lawrence Islands could be 
affected by a spill, but this is unlikely. Also, the remoteness of the sale 
area precludes contact with fisheries in Bristol Bay. The effects on the 
commercial fishing industry are expected to be VERY LOW. 


(9) Local Employment: Employment for permanent residents 
would be 16 percent higher from 2001 through 2019 in St. Paul and negligibly 
higher in St. George. Because current and projected future unemployment is 
high, reductions would occur in both communities. Employment for permanent 
residents in Unalaska would be 15 percent higher from 2001 through 2019. 
Because of the large fluctuations in employment levels in the 1980's, the 
addition of OCS jobs should be a stabilizing influence. The effect of 
employment in St. Paul and Unalaska is expected to be MODERATE. 


(10) Subsistence-Harvest Patterns: In Unalaska, the 
relatively little change to subsistence-harvest patterns is the result of 
insignificant effects to locally used subsistence resources from pollution 
events and the limited additional hunting and fishing pressure on such 
resources, since the base case is expected to contribute only a small added 
increment of enclave, resident, and total population. 


On St. Paul Island, even more conservative employment factors are expected to 
be at work because of the air-support base. Locally based enclave workers are 
expected to work on a rotation basis without families, and, thus, have little 
subsistence need. In addition, the resources used for subsistence purposes on 
the island (fur seals, sea lions, and other types of seals) are not those 
generally used by mainland residents and are either difficult to acquire 
(halibut, for example) or subject to controlled acquisition (i.e., reindeer 
and all marine mammals). Effects on the subsistence-harvest patterns of 
island residents would be produced more from effects on subsistence resources 
from factors such as aircraft noise, other forms of industrial disturbance, 
and oil-spill incidents. An oil-spill incident could result in the northern 
fur seal, the backbone of island subsistence, becoming less available or 
desirable for use for at least one harvest season. Such an effect for St. 
Paul residents could produce comparable results for the neighboring island 
community of St. George, since these communities depend on a common renewable- 
resource base. 
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In the regions of western Alaska, there should be a relative absence of 
industrial activity and of increased population or employment associated with 
the proposed lease sale. [Effects on biological resources which migrate 
through the Navarin Basin were examined in terms of effects on western Alaska 
subsistence-harvest patterns. Potential effects from offshore oil-spill 
events and other sources of disturbance or damage were found primarily in 
relation to the Pacific walrus population as it served western Alaskan subsis- 
tence. Most other marine mammals, endangered and threatened species, finfish 
and shellfish, and marine and coastal birds either did not experience effects 
levels sufficient to influence subsistence-harvest patterns, or the results of 
effects were such as to produce little change in patterns of subsistence- 
resource use. 


Effects on subsistence-harvest patterns are expected to be MODERATE in St. 
Paul and St. George and on St. Lawrence Island, due to a reduced availability 
or desirability of northern fur seal and Pacific walrus for a given period not 
exceeding one harvest season, and VERY LOW in Unalaska and in other parts of 
western Alaska. 


(11) Sociocultural Systems: Effects on the sociocultural 
systems of Unalaska from added population associated with marine-support 
operations are expected to be insignificant as a factor for changing the 
social organization or cultural values of the community. 


An air-support base and a small enclave of non-Aleut workers sited on St. Paul 
Island could cause some long-term disruption of sociocultural systems but 
would not serve as factors for displacing existing social and cultural systems 
of organization. The moderate effects to the fur seal harvest could produce 
short-term disruptions of sharing systems and task groups but should not lead 
to a tendency toward their displacement. Oil-spill effects on the fur seal 
harvest could produce social tensions on the Pribilof Islands which could, in 
turn, lead to raised levels of socially dysfunctional behavior. Sociocultural 
effects are expected to be long term but not to the extent of displacing 
traditional Aleut social organization or cultural values. 


The close ties between St. George and St. Paul families and the number of 
Aleut residents likely to travel from St. George to St. Paul to work would be 
likely to cause effects on the sociocultural systems in St. George similar to 
those found on St. Paul. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island 
residents would not produce short-term disruptions of sharing systems and task 
groups, and there would be no tendency toward the displacement of sociocul- 
tural systems on St. Lawrence Island. 


Effects on sociocultural systems are expected to be MODERATE in St. Paul, LOW 
in St. George and Unalaska, and VERY LOW on St. Lawrence Island. 


(12) Archaeological Resources: Given the low probability 
that archaeological resources exist in the sale area, few if any effects on 
offshore resources would be expected. Onshore archaeological resources could 
be affected by beach oil-spill-cleanup activities if a spill occurred and 
contacted land (Unimak Pass area) and by population increases associated with 
support-base activities in Unalaska and St. Paul. The effects on archaeo- 
logical resources are expected to be LOW. 
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(13) Land Use Plans and Coastal Management: Existing oil 
industry facilities in Unalaska and St. Paul should be adequate to support 
marine- and air-support-base activities. Little, if any, additional land 
should be necessary to support industry activity in the Navarin Basin. The 
effects on land use in Unalaska and St. Paul are expected to be LOW. 


Potential conflicts with ACMP statewide standards and related district poli- 
cies for habitats, especially offshore areas and seacliffs, subsistence, and 
geophysical hazards would lead to MODERATE effects with the ACMP. 


3. High Case: The conditional resource estimate for undiscovered 
recoverable resources expected to be discovered and produced for the high case 
is 2,160 MMbbls of oil (see Appendix A). It is assumed that natural gas 
resources are not considered economic and would not be developed (see Appendix 
A). The marginal probability that hydrocarbons in commercial quantities are 
present in the sale area is 3 percent. The description of facilities and 
activities that follows is assumed for purposes of analysis only, representing 
a hypothetical scenario rather than a plan or prediction. 


a. Activities Associated with the High Case: Activity levels 
and timing of events for the high case are shown in Tables II-6 and II-7. 
Exploration is assumed to start in 1992 and end in 1997. During that period, 
37 exploration and 16 delineation wells are assumed to be drilled. Drilling 
during the exploration phase would probably be done by semisubmersible. The 
placement of the first of eight production platforms is assumed to start 
around 1998. All production platforms would be in place by the end of 2001. 
See Section II.A.2.a for details on the anticipated production platforms. 


By the end of 2002, the construction of the oil-storage and oil-loading 
facilities on St. Paul Island is assumed to be completed. The size of the oil 
terminal on St. Paul Island, could reach 80 hectares in size. The construc- 
tion of the facilities is assumed to take about 3 years to complete. The 
construction of one 320-mile oil pipeline could take about 2 years to complete 
and would be finished in 2002. 


Produced oil from eight platforms would be transported to a terminal and 
loading facility on St. Paul Island via a 320-mile pipeline. All oil would be 
shipped directly to U.S. markets (on the West Coast or the Gulf of Mexico) on 
150,000-DWI, ice-reinforced tankers. During peak production (2005-2008), 
about 176 tanker trips per year would be expected. 


Primary air-support facilities would be located on St. Paul Island. Backup 
support for helicopter operations would be a large supply barge anchored near 
St. Matthew Island (see Sec. II.A.2.a for additional information). Unalaska 
would serve as the primary marine-support base. The size of the marine- 
support facility could range up to 30 hectares. Assuming the use of 6,000- 
short-ton-class barges, about 370 barges containing drilling materials, fuel, 
and tubular goods would enter the area between 1999 and 2004. Approximately 
120 helicopter flights and 60 supply-boat trips per month would be necessary 
to support exploratory drilling operations between the years 1993 and 1994, 

during the peak-drilling season. At the height of developmental drilling 
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Table II-6 
Estimated Schedule of Exploration, Development, and Production 
for the Navarin Basin Sale 107 


(High Case) 
Exploration/ Oil- oil- Oil 
Exploration Delineation Delineation Production Production Pipelines Production 
Year Wells Wells Rigs Plat forms Wells (miles) Oil (M@bis) 
1992 6 3 
1993 8 7 5 
1994 8 4 5 
1995 6 4 4 
1996 5 4 4 
1997 4 2 
1998 2 
1999 2 28 
2000 2 56 
2001 2 84 160 
2002 112 160 
2003 112 125 
2004 26 135 
2005 185 
2006 185 
2007 185 
2008 185 
2009 165 
2010 145 
2011 130 
2012 115 
2013 100 
2014 90 
2015 80 
2016 70 
2017 65 
2018 60 
55 

7020 4s 
2021 40 
Total 37 16 8 416 320 2,160 


Source: USDOI, MMS, 1989. 
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Table II-7 


Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 


(High Case) 
Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilling 37 1992 - 1997 
Delineation-Well Drilling 16 1993 - 1996 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 25,970 1992 - 1997 
Cuttings (tons) 34,450 1992 = 1997 
Geophysical Activity (trackline miles) 5,941 1992 = 1997 
Total Support Activities for: 
Exploration Phase 
Helicopter Flights (peak monthly) 120 1993 = 1994 
Supply-Boat Trips (peak monthly) 60 1993 - 1994 
Peak Uncontrolled Emissions 
(metric tons per year) 
co 182.0 1993 - 1994 
NO 1,121.6 1993 - 1994 
TsP 58.1 1993 - 1994 
SO, 70.3 1993 - 1994 
voc 81.7 1993 = 1994 
Development audi Production 
Platforms 8 1998 - 2001 
Production and Service Wells 416 1999 = 2004 
Total (MMbbls) 2,160 2003 = 2021 
Peak Yearly (MMbbls) 185 2005 = 2008 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 41,600 to 1999 - 2004 
208 , 000 
Drill Cuttings (tons) 353,600 1999 - 2004 
Geophysical Activity (trackline miles) 2,708 1998 - 2001 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 240 2002 - 2003 
Supply-Boat Trips (peak monthly) 240 2002 = 2003 
Production Phase 
Helicopter Flights (peak monthly) 120 2003 - 2021 
Supply-Boat Trips (peak monthly) 60 2003 = 2021 
Peak Uncontrolled Emission 
During Development (metric tons per year) 
co 716.3 2002 
No 3,717.1 2002 
Ts 175.3 2001 
SO, 246.7 2001 
voc 117.7 2001 
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Table II-7 


Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 


(High Case) 
(Continued) 
Phase Number or 
Facility or Event Amount Timeframe 
Peak Uncontrolled Emissions 
During Production (setric tons per year) 
co 3,212.9 2005 - 2008 
nO 5,325.2 2005 - 2008 
tsb 266.8 2005 - 2008 
S02 125.1 2005 - 2008 
voc 1,061.0 2005 - 2008 
Support Facilities (hectares) 
St. Paul Island 
Air-Support Base 3 
0il Terminal 80 
Unalaska 
Marine-Support Base 30 
Oil Pipelines (miles) 320 2001 = 2002 
Tanker Transportation (peak production) 
Terminal Call Rate (days) 2 2005 = 2008 
Number of Trips per Year 
(during peak production) 176 2005 = 2008 
Oil Spills 
1,000 Barrels or Greater 4 1992 = 2021 
10,000 Barrels or Greater 2 1992 = 2021 
Seall Spills 572 1992 = 2021 


(totaling 2,519 barrels) 


Source: Calculated from USDOI, MMS, 1989. 
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240 supply-boat and helicopter trips per sonth could be 
During production, about 60 supply-boat trips and 120 helicopter 


delineation well drilling would require the discharge 25,970 

34,450 tons of drill cuttings. Production drilling 
from 41,600 to 208,000 tons of mud solids and 353,600 tons of 
drill cuttings into the environment. See Section I1.A.2.a for additional 
information on suds and cuttings. 


For the high case, 8,129 trackline miles of high-resolution seismic survey and 
520 trackline miles of deep-penetration seismic survey could be necessary. 
See Section I1.A.l.a for additional information on anticipated geophysical 
activities. 


Boe: f of Effects of the Case: 


(1) Air ity: Exemption levels for NO and VOC would 
be exceedéd, however, the signif icance-concentration increents would not 
be exceeded and concent Pat ions permitted by air-quality standards would 
not be approached. The pollutant concentrations over land due to exploration 
and production or accidental emissions would not be sufficient to cause 
temporary or long-term harm to tundra vegetation or to acidify the coastal 
tundra even on a local basis. Because exemption levels would be exceeded, but 
mot significance concentration increments, the effects on air quality are 
expected to be LOW. 


(2) Water Quality: During exploration activities, 4 
maximum of 0.15 square ters of the sale area would have impaired water 
quality during the drilling periods. About 0.24 square kilometers of the sale 
area would have impaired water quality during the production-well-drilling 
period. This localized impairmer. would exist only during periods of actual 
discharge and would rapidly dissipate on completion. Dredging activities 
associated with emplacing a 320-mile pipeline could create turbidity plumes 
which could cover about 3 square kilometers at any one time (a i-km by 3-ke 
area). Assuming that 2 spille of 10,000 barrels or greater occurred, a 
minimum of 1,660 square kilometers could be affected. High-case activities 
would have a HIGH effect on water quality. 


(3) Fisheries Resources: The expected number of spills 
does not indicate that a sufficient area would be covered by oil to have an 
adverse effect on the fisheries resources of the Navarin Basin and eastern 
Bering Sea. Also the number of production platforms, with associated seismic 
activities and drilling discharges, does not indicate a significant degrada- 
tion of fisheries habitat or a decline in fish populations. Pipeline con- 
struction would have a short-term effect on benthic habitat; however, the 
total amount of hebitat effected would be small compared to the amount of 
habitat in the Navarin Basin area. Turbidity associated with pipeline con- 
struction would effect a small area and dissipate rapidly. The effect on 
fisheries resources (groundfish, shellfish, Pacific herring, and salmon) is 
expected to be VERY LOW. 
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(4) Marine and Coastal Birds: Regional marine bird 
populations are vulnerable to major oil-spill effects during summer and early 
fall seasons in the St. Matthew Island area, the Pribilof Islands, and in the 
Unimak Pass area. Substantial effects could occur in these areas during the 
winter/spring period. Substantial oil-spill effects also could occur in late 
spring and fall in the sale area and in winter/early spring in the Pribilof 
Islands. Only minor effects are likely in the sale area in winter/spring and 
summer. Disturbance effects are expected to remain minor throughout the 
region, except in the Pribilof Islands where effects could be substantial 
during the breeding season. The effect on marine and coastal birds is 
expected to be HIGH. 


(5) Pinnipeds and Polar Bears: 


Pacific Walrus: The walrus population occupying the sale area and vicinity 
potentially is vulnerable to significant oil-spill effects when females and 
calves are concentrated during spring calving and migration. Elsewhere, and 
in other seasons, effects are likely to be minor. Disturbance effects could 
become substantial in winter and spring, potentially elevating the ‘aggregate 
effect above that for oil spills alone. The effect on the Pacific walrus is 
expected to be moderate. 


Northern Fur Seals: The mature male segment of the fur seal population could 
be vulnerable to significant oil-spill effects in the vicinity of the 
Pribilofs just prior to territory establishment. In summer and fall, the 
regional population is vulnerable to major oil-spill effects in the vicinity 
of the Pribilofs if repeated spills occur. Im pelagic foraging areas, oil- 
spill effects still could be substantial. Elsewhere, and in other seasons, 
oil-spill effects are likely to be minor. Disturbance effects are not likely 
te be substantial in the summer/fall season, and they are not likely to be 
sufficiently adverse to elevate the aggregate effect of oil spills plus 
disturbance above that for oil spills alone. The effect om the northern fur 
seal is expected to be high. 


Steller Sea Lions: Sea lions occupying the ice front, St. Matthew Island 
area, eastern Aleutians, and pelagic areas are likely to be vulnerable only to 
minor dil-spill effects during the winter/spring period. Those occupying the 
Pribilofs and Pribilof/Aleutian corridor in spring, summer, and fall could 
experience substantial effects. In summer and fall, sea lions could exper- 
fence major effects in the eastern Aleutians. Elsewhere, effects are likely 
to be minor. Disturbance effects in all seasons and localities are likely to 
be insignificant. The effect on the Steller sea lion is expected to be 
moderate. 


Ice wale Oil-spill effects on ice seal populations could be substantial in 
the ice front of the sale area in winter and spring but are expected to be 
minor elsewhere. In summer and fall, effects are likely to be minor in the 
St. Matthew Island area and insignificant in the sale area and elsewhere. 
Disturbance effects are likely to be minor in winter/spring, and lower in 
surmer and fall. The effect on ice seals is expected to be moderate. 


Polar Bear: Potential oil-spill effects on the regional polar bear popula- 
tion, as well as those resulting from disturbance, are likely to be minor. 
The effect on polar bear is expected to be low. 
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Effects in the high case are expected to be HIGH for fur seal, MODERATE for 
walrus, sea lion, and ice seals, and LOW for polar bear. 


(6) Endangersé and Threatened Species: The number of 
exploration rigs, production p orms, @ number of oil spills could 
substantiaily increase noise and disturbance activities and the potential for 
oil-spill/whale interactions. The combined effects from these activities 
could cause population declines in the affected areas, resulting in changes in 
distribution that could range in recovery from 2 to 10 years. The effects of 
the high case are expected to be LOW for gray and sperm whales and MODERATE 
for the bowhead, right, fin, and humpback whales. 


Due to the short-tailed albatross’ small and dispersed population, it is 
expected that only limited interaction would evz: occur with industry acti- 
vity, resulting in small local changes in distsibution and abundance. The 
effect to the short-tailed albatross is expected to be LOW. 


(7) red Cetaceans: The high-case scenario 
would represent a significant increase for potential exposure to noise and 
disturbance activities and oil spills. The combined effect of these 


activities would cause small population declines of some species in locally 
affected areas, resulting in changes in distribution where recovery could 
range from 2 to 10 years. Overall, the effects to nonendangered cetaceans are 
expected to be MODERATE. 


(8) Commercial Tishing Industry: O11 spills could 
disrupt fishing activities through the fouling of gear or the tainting of 
catches. The four expected oil spills of 1,000 barrels or greater would have 
a limited areal extent. Also, the fishing seasons are, for the most part, 
quite abbreviated so their likelihood of oil-spill contact would be reduced. 
Platform discharges would not affect a large area and would be limited to the 
areas around the eight platforms. The amount of area closed to the fishing 
industry would be very emall. Seismic survey activity would have little 
effect om commercial fishing activities if it is conducted outside of the 
periods of intense fishing activity. The high case is expected to have a VERY 
LOW effect on the commercial fishing industry. 


(9) Local 1 t: Employment for permanent residents 
would be 50 percent higher in ir os marginally higber in St. George. 
Because current and projected unemployment is high, reductions in joblessness 
would occur in both communities. Empleyment for permanent residents of 
Unalaska would be 10 percent higher from 2003 through 2019. Because of the 
large fluctuation in employment levels in the 1980's, the addition of OCS jobs 
should be a stabilizing influence. Effects are expected to be HIGH in St. 
Paul and Unalaska. 


(10) Subsistence-Harvest Patterns: The relatively little 
change to subsistence-harvest patterns in Unalaska is the result of insignifi- 
cant effects to locally used subsistence resources from pollution events and 
limited additional hunting and fishing pressures on such resources, since the 
high case is expected to contribute only a limited added increment of enclave, 
resident, and total population. 
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On St. Paul Island, the additional population associated with the air-support 
base and the operation of the oil terminal should have only modest effects on 
subsistence harvests. Locally based enclave workers are expected to work on a 
rotation basis without families, and, thus, have little subsistence need. In 
addition, the resources used for subsistence purposes on the island (fur 
seals, sea lions, and other types of seals) are not those generally used by 
mainland residents and are either difficult to acquire (halibut, for example) 
or subject to controlled acquisition (i.e., reindeer and all marine mammals). 
Effects on the subsistence-harvest patterns of island residents would be 
produced more from effects on subsistence resources from factors such as 
aircraft noise, other forms of industrial disturbance, and oil-spill inci- 
dents. An oil-spill incident could result in northern fur seal, the backbone 
of island subsistence, becoming less available or desirable for use for at 
least one harvest season. Such an effect for St. Paul residents could produce 
comparable results for the neighboring island community of St. George, since 
these communities depend on a common renewable-resource base. 


In the regions of western Alaska, there should be a relative absence of 
industrial activity and of increased population or employment associated with 
the high case. Effects on biological resources which migrate through the 
Navarin Basin were examined in terms of effects on western Alaska subsistence- 
harvest patterns. Potential effects from offshore oil-spill events and other 
sources of disturbance or damage were found primarily in relation to the 
Pacific walrus population as it served western Alaskan subsistence. Most 
other marine mammals, endangered and threatened species, finfish and shell- 
fish, and marine and coastal birds either did not experience effects levels 
sufficient to influence subsistence-harvest patterns, or the results of 
effects were such as to produce little change in patterns of subsistence- 
resource use. 


Effects on subsistence-harvest patterns in the high case are expected to be 
MODERATE in St. Paul and St. George and on St. Lawrence Island, due to a 
reduced availability or desirability for use of northern fur seal and Pacific 
walrus for a given period not exceeding one harvest season, and VERY LOW in 
Unalaska and in other parts of western Alaska. 


(11) Sociocultural Systems: Effects on the sociocultural 
systems of Unalaska from added population associated with marine-support 
operations are not expected to be significant factors for changing the social . 
organization or cultural values of the community. 


* 
An air-support base and a large number of offshore workers passing through ‘ 
St.Paul could cause long-term disruption of sociocultural systems and serve as 7 
factors for displacing existing social and cultural systems. The moderate 7 
effects to the subsistence fur seal harvest could produce short-term disrup- 
tions of sharing systems and task groups but should not lead to a tendency , J 


toward their displacement. Oil-spill effects on the fur seal harvest could Zé 
produce social tensions on the Pribilof Islands which could, in turn, lead to 

raised levels of socially dysfunctional behavior. Sociocultural effects are 

expected to be long term and demonstrate a trend toward the weakening and 
displacement of traditional Aleut social organization. 
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The close ties between St. George and St. Paul families and the number of 
Aleut residents likely to travel from St. George to St. Paul to work would be 
likely to cause effects on the sociocultural systems in St. George similar to 
those found in St. Paul. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island 
residents would not produce disruptions of sharing systems and task groups, 
and there would be no tendency toward the displacement of sociocultural 
systems on St. Lawrence island. 


Effects on sociocultural systems are expected to be MODERATE in St. George and 
Unalaska, VERY HIGH in St. Paul, and VERY LOW on St. Lawrence Island. 


(12) Archaeological Resources: Given the low probability 
that archaeological resources exist in the sale area, few, if any, effects on 
offshore resources would be expected. Onshore archaeological resources could 
be affected by beach-cleanup activities if an oil spill occurred and contacted 
land (Pribilof Islands, St. Matthew Island, and Unimak Pass areas) and by 
population increases associated with support-base activities in St. Paul and 
Unalaska. Effects on archaeological resources are expected to be LOW. 


(13) Land Use Plans and Coastal Management: In the high 
case, Unalaska would be used as a marine-support base. The Offshore Systems, 
Inc. marine-support facility should be adequate to support high-case marine 
activities. Effects on Unalaska are expected to be LOW. 


St. Paul would be used as an air-support base and as a site for an oil termi- 
nal. Pribilof Offshore Support Services, a subsidiary of the Aleut Corpora- 
tion, developed a /7-acre base adjacent to the St. Paul airport to support 
exp’cration activities for Sale 83. To support air-support activities asso- 
ciatec with the high case, expansion of the now closed base ray be necessary. 
To accommodate a 200-acre oil terminal, the city of St. Paul would probably 
need to rezone land in the public land use areas designation to support 
OCS-development activities. Development of an oil terminal would alter these 
preferred land uses. Effects on St. Paul are expected to be HIGH. 


Higher effect levels for most biological resources and water quality lead to 
greater potential for conflict with coastal management standards and policies 
for habitats and water quality. Greater offshore activity emphasizes poten- 
tial conflict with the ACMP statewide standard for geophysical hazards. 
Conformance with ACMP statewide standards and St. Paul policies for coastal 
development and facility siting is not precluded by the scenario. Potential 
conflicts of the ACMP would be HIGH. 


B. Alternative II - No Sale: This alternative is the “no action" 
alternative required by CEQ regulation and would result in cancellation of the 
Navarin Basin Sale 107 scheduled for February 1991. The opportunity to lease 
and eventually produce the estimated 450 MMbbls of oil, projected to be in the 
proposed sale area, would be foregone in the current 5-Year OCS oil and gas 
leasing schedule (mid-1987 to mid-1992). The foregone resources would have to 
be replaced with other sources of energy. No exploration, development, and 
production activities would occur as a result of this alternative. The 
effects expected to occur as a result of the proposal would not occur. 


— 
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C. Alternative III - Delay the Sale: This alternative would delay the 
proposed sale for a period of up to 18 months. This could delay the sale 
until the end of the current 5-Year Leasing Program which ends in June of 
1992. All activity and expected effects would be the same as described for 
the proposal (Alternative I), except delayed 18 months. 


D. Alternative IV - St. Matthew Island Deferral: The total area 
offered with this deferral alternative would be about 11 million hectares 
(4,858 blocks) (Fig. I1I-2). These blocks are located about 80 to 360 kilo- 
meters west of St. Matthew Island in water depths that range from about 70 to 
about 2,400 meters. A list of blocks within the alternative is available from 
MMS, Alaska OCS Region, Office of Leasing and Envirorient. The alternative 
would defer leasing on about 400,000 hectares (i78 biocks) in the area identi- 
fied for the proposal which are within 50 miles of the St. Matthew Island 
complex. The conditional resource estimate for undiscovered recoverable 
resources expected to be discovered and produced for this alternative would be 
450 MMbbls of oil (see Appendix A) because the deferred area contains very 
little resource potential. It is assumed that natural gas resources are not 
considered economic and would not be produced (see Appendix A). The marginal 
probability that hydrocarbons in commercial quantities are present in the area 
is 3 percent. This alternative was proposed to provide a buffer to protect 
the abundant biological resources inhabiting the area in and around the St. 
Matthew Island complex. 


1. Activities Associated With Alternative IV: Activity levels and 
timing of events for this alternative cre shown in Tables II-8 and II-9. 
Exploration/delineation drilling would begin in 1992 and continue until 1997. 
A total of 16 wells would be completed during this period. 


Planning and construction of oil platforms is assumed to start around 1997. 
Final placement of two oil platforms are assumed to occur between 1998 and 
1999. Between 1999 and 2003, 90 oil wells are assumed to be drilled. 


Oil production is assumed to begin in 2001 with peak-annual production of 38 
MMbbls occurring between 2002 and 2006. The volume of recoverable hydro- 
carbons is assumed to decline gradually after 2006, with oil output ceasing in 
the year 2019. 


a. Exploration Estimates: Exploratory drilling would 
probably be done by a semisubmersible. Exploration activity during the winter 
ice season appears to be unlikely but may be possible with drillships using 
icebreaker support. 


During the exploration phase existing marine- and air-support facilities in 
Unalaska and on St. Paul Island and would be used. Large barges anchored off 
St. Matthew Island and supply ships stationed in the general area of the 
drilling platforms also would serve as secondary-support facilities. for 
details concerning marine- and air-support activities see Section II.A.2.a. 


b. Development and Production Estimates: Production plat- 
forms would be of the Cook Inlet type designed with a minimum of leg bracing 
at sea level to minimize floating first-year ice problems. Offshore-loading 
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Table II-8 
Estimated Schedule of Exploration, Development, and Production 
for the Navarin Basin Sale 107 
(Alternative IV) 


Exploration/ oil- O1l- 011 

Exploration Delineation Delineation Production Production Pipelines Production 
Year Wells Wells Rigs Plat forms Wells (miles) Oil (bis) 
1992 2 1 
1993 3 2 2 
1994 2 1 2 
1995 2 1 2 
1996 2 1 
1997 1 1 
1998 1 
1999 1 7 
2000 21 
2001 28 28 
2002 28 38 
2003 6 38 
2004 38 
2005 38 
2006 38 
2007 33 
2008 29 
2009 26 
2010 23 
2011 20 
2012 18 
2013 16 
2014 14 
2015 13 
2016 12 
2017 10 
2018 9 
2019 9 
2020 
2021 
Total 12 4 2 90 0 450 


Source: USDOL, MMS, 1989. 


Table II-9 
Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 
(Alternative IV) 


Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilling 12 1992 - 1997 
Delineation-Well Drilling 4 1993 - 1995 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 7,840 1992 - 1997 
Cuttings (tons) 10,400 1992 - 1997 
Geophysical Activity (trackline miles) 1,816 1992 - 1997 


Total Support Activities for: 
Exploration Phase 
Helicopter Flights (peak monthly) 60 1993 - 1995 
Supply-Boat Trips (peak monthly) 30 1993 - 1995 
Peak Uncontrolled Emissions (metric tons 


per year) 

co , 84.8 1993 

NO 516.9 1993 

tsb 26.4 1993 

S02 32.7 1993 

Voc 35.1 1993 

Development and Production 

Platforms 2 1998 - 1999 
Production and Service Wells 90 1999 — 2003 
Total Oil Production (MMbbls) 450 2001 = 2019 
Peak Yearly Production (MMbbis) 38 2002 =- 2006 
Total Drilling Muds and Cutting 

Drilling Muds (tons) 9,000 to 45,000 1999 -— 2003 

Drill Cuttings (tons) 76,500 1999 = 2003 


Geophysical Activity (trackline miles) 340 1998 - 1999 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 60 2001 = 2002 
Supply-Boat Trips (peak monthly) 60 2001 = 2002 
Production Phase 
30 


Helicopter Flights (peak monthly) 2001 = 2019 
Supply-Boat Trips (peak monthly) 15 2001 = 2019 
Support Facilities (hectares) 
St. Paul Island (air-eupport base) 3 
Unalaska (marine-support base) 10 to W 


Peak Uncontrolled Emissions During 
Development (metric tons per year) 


CO 100.1 1999 

NO 546.4 1999 

TsP 26.1 1999 

$0, 36.5 1999 

voc 17.5 1999 
56 
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Table II-9 
Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 
(Alternative IV) 
(Continued ) 


Phase Number or 
Facility or Event Amount Timeframe 


Peak Uncontrolled Emissions During 
Production (metric tons per year) 


co 748.6 2002 - 2006 

NO 1,413.0 2002 - 2006 

TsP 82.4 2002 - 2006 

S02 291.6 2002 - 2006 

voc 818.2 2002 - 2006 
Tanker Transportation (peak production) 

Terminal Call Rate (days) 10 2002 - 2006 

Number of Trips per Year 

(during peak production) 36 2002 - 2006 
Oil Spills 

1,000 Barrels or Greater l 1992 - 2019 

10,000 Barrels or Greater 0 1992 - 2019 

Small Spills 119 1992 - 2019 


(totaling 525 barrels) 


Source: Calculated from USDOI, MMS, 1989. 
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(OSL) technology in conjunction with oil tankers would be used to transport 
oil resources. For details concerning OSL technology see Section I1.A.2.a. 


All produced oil would be transported directly to U.S. markets on 150,000-DWT, 
ice-reinforced tankers. During peak production (2002-2006), about 36 tanker 
trips would be required each year, with a terminal call rate of 10 days. Oil 
production is projected to start in 2001 and continue until 2019. 


All marine- and air-support operations would continue to operate out of 
Unalaska and St. Paul, respectively. For details concerning support activi- 
ties see Section I1.A.2.a. 


c. Anticipated Geophysical Activities: Postsale geophysical 
activity for site clearance is assumed at 18 sites (16 exploration/delineation 
wells and 2 platforms). For the 16 sites, it is estimated that a total of 
2,043 trackline miles of high-resolution seism:c survey would be completed 
(USDOL, MMS, 1988). Im addition to the high-resolution, seismic-reflection 
data needed for the site clearance of well and pipeline locations, industry 
may conduct 113 siles of deep, three-dimensional, sultichannel, 
seismic-reflection surveys over the potential producing acreage (USDOI, MMS, 
1988). 


d. Estimated Exploration and Development and Production 

Effluents: Mud solids and drill cuttings from exploration/delineation wells 

total about 7,840 and 10,400 tons, respectively, between the years 1992 

and 1997. Drill muds are recirculated during drilling and discharged into the 

marine environment in the vicinity of the drilling vessel, usually after the 

well casings are set or as the wells are completed. Drill cuttings also are 

discharged into the marine environment in the immediate vicinity of the 
drilling vessel. 


Drill cuttings from production wells would total about 76,500 short tons. 
Cuttings would be discharged into the marine environment in the vicinity of 
the two platforms between the years 1998 and 2003. A range of 9,000 to 45,000 
tons of drilling-mud solids would be used during this period for prodwction 
wells. This represents an 80- to 20-percent recycling range. It is assumed 
that about 10 percent of the mud solids would be recycled between all produc- 
tion wells drilled from a single platfore. 


During the exploration and development and production phases, an average of 
7,500 gallons per day of treated and domestic wastes per platform are expected 
to be produced and discharged into the immediate vicinity of each drilling 
vessel or production platform. 


2. of Effects for Alternative IV: Given the location of 
the deferred area, because the !<vels of industry activity both onshore 
and offshore in the sale area are the same as the base case for the proposal, 
the effects of this deferral alternative are the same as those for the base 
case with regard to water quality, fisheries resources, marine and coastal 
birds, pinnipeds and polar bear, endangered and threatened species, non- 
endangered cetaceans, comme:-ial fishing industry, local employment, sub- 
sistence-harvest patterns, sociocultural systems, archaeologiral resources, 
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land use plans, and coastal management policies. The effect level for air 
quality could be reduced from LOW in the base case to VERY LOW in the 
alternative due to the dispersion of emissions of CO, at » TSP, SO,» or VOC 
over & greater distance from St. Matthew Island. 


E. Alternative V - 200-Meter Isobath Deferral: The total area offered 
with this deferral alternative would be about 5.8 million hectares (2,562 
blocks) in the Navarin Basin Planning Area (Fig. I1-3). These blocks are 
located in water depths which range from about 70 to greater than 100 meters. 
A list of blocks within the alternative is available from MMS, Alaska OCS 
Region, Office of Leasing and Environment. This alternative would defer 
leasing on 2,474 blocks (about 5.5 million hectares) within 50 miles of the 
200-meter isobath. All economically recoverable resources would be eliminated 
by deferring blocks within SO miles of the 200-meter isobath (see Appendix A). 
This alternative was proposed to provide protection for an area of high 
productivity associated with oceanic upwelling along the shelf break and 
important fish and wildlife resources that inhabit ano feed in the area. 


l. Activities Associated With Alternative V: Activity levels and 
timing of events for this alternative are shown in Table 11-10. Exploration 
is assumed to start in 1992 and end in 1995. During that period, six explora- 
tion wells would be expected to be drilled, plugged, and abandoned. Drilling 
during the exploratory phase would probably be done by semisubmersible. 
Exploration during the winter ice season appears to be unlikely but may be 
possible with drillships using icebreaker support. 


Primary air-support facilities would be located on St. Paul Island. Backup 
support for helicopter operations would be a large supply barge anchored near 
St. Matthew Islend. Unalaska would serve as the primary marine-support base. 
Existing facilities in St. Paul and Unalaska would be used for air- and 
marine-support, respectively. During the peak drilling season, approximately 
3 helicopter flights and 15 supply-boat trips per month would be necessary to 
support exploratory drilling operations between the years 1992 and 1995. 


Barges moored off St. Matthew Island would serve as a floating-supply base and 
as an alternative landing site for helicopters. Barges probably would be 
moored about 1 smile cffshore of the northeast or northwest corner of the 
island depending on wind direction. An attending tug would standby the barge 
to move it between mooring locations and act as a safety boat. Cargo transfer 
between the barge and drilling vessels would be conducted by separate supply 
vessels. 


The drilling of six exploration wells would require the discharge of 2,940 
tons of gud and 3,900 tons of drilling cuttings. <A total of 681 trackline 
miles of high-resolution seiemic survey would be necessary to site explera- 
tion-drilling vessels. 


2. Summary of Effects for Alternative ¥Y: Because economically 
recoverable resources would be eliminated by deferring blocks within 50 miles 


of the 200-meter isobath, this alternative approximates the level of activity 
associated with the low case of the proposed action. As a result, the effects 
of this deferral alteraative on all resources would be comparable with those 
of the low case of the proposal (Section I1.A.1.b). 
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Table II-10 
Summary of Basic Scenario Assumptions Xegarding Estimated 
OCS-Related Activities Associated with the Navarin Besin Sale 107 
(Alternative V) 


Phase Number or 
Facility or Event Azacuat Timeframe 
Exploration 


Exploration Well-Drilling 6 1992 =~ 1995 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 2,940 1992 - 1995 
Cuttings (tons) 3,900 1992 - 1995 
Geophysical Activity (trackline miles) 681 1992 — 1995 
Total Support Activities for: 
Exploration Phase 
Helicopter Flights (peak monthly) 20 1992 - 1995 
Supply-Boat Trips (peak monthly) 15 1992 = 1995 
Peak Uncontrolled Emissions 
(metric tons per year) 


co 46.1 1993 = 1994 

NO 284.1 1993 = 1994 

ts? 14,7 1993 - 1994 

SO, 17.9 1993 = 1994 

voc 20.5 1993 = 1994 
O11 Spills — Only sinor operational s,; ills would be expected 


Source: Calculated from USDOI, MMS, 1989. 
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F. Alternative VI — Five-Year Leasing Program Highlighted Area Defer- 
rul: The total area offered with this alternative would be about 8.3 million 
hectares (3,674 blocks) in the Navarin Basin Planning Area (Fig. 11-4). These 
blocks are located in water depths which range from about 100 to about 1,000 
meters. A list of blocks within the alternative is available from MMS, Alaska 
OCS Region, Office of Leasing and Environment. This alternative would defer 
lensing on 1,362 blocks (about 3 million hectares). The conditional resource 
estimate for undeveloped recoverable resources expected to be discovered and 
produced for this alternative would be 450 MMbbls of oil (see Appendix A) 
because the deferred area contains very little resource potential. It is 
assumed that natural gas resources are not economic and would not be produced 
(see Appendix A). The marginal probability that hydrocarbons in commercial 
quantities are present in the area is 3 percent. This alternative was high- 
lighted for special presale consideration by the S-year Oil and Gas Leasing 
Program. The basis for this alternative was a consensus between the oil 
industry, the tishing industry, the Alaska Native community, and environmental 
organizations to exclude areas of high environmental interest and areas of low 
interest to industry. 


l. Activities Associated With Alternative Vl: Activity levels and 
timing of events for this alternative are shown in tables II-11 and 11-12. 
Exploration/delineation drilling would begin in 1992 and continue until 1997. 
A total of 16 wells would be completed during this period. 


Plataing and construction of oil platforms is assumed to start around 1997. 
Final placement of two oil platforms is assumed to occur between 1998 and 
1999. Between 1999 and 2003, 90 ofl weils are assumed to be drilled. 


Oil production is assumed to begin in 2001 with peak-annual production of 38 
Mblis occurring between 2002 and 2006. The volume of recoverable hydro- 
carbons is assumed to decline gradually after 2006, with oil output ceasing in 
the year 2019. 


a. Exploration Estimates: [Exploratory drilling would pro- 
bably be done by a semisubmersible. Exploration activity during the winter 
ice season appears to be unlikely but may be possible with drillships using 
icebreaker support. 


During the exploration phase, existing marine- and air-support facilities in 
Unalaska and on St. Paul Island would be used. Large barges anchored off St. 
Matthew Island and supply ships stationed in the general area of the drilling 
platforms also would serve as secondary support facilities. For details 
concerning marine- and air-support activities see Section I1./.2 a. 


b. Development and Production Estimates: “‘oduction plat- 
forms would be of the Cook Inlet type designed with a minimur. cf leg “racing 
at sea level to minimize floating first-year ice problems. Offs :ore-loading 
(OSL) technology would be used to transport oil resources. For details 
concerning OSL technology see Section I11.A.2.a. 


All produced oil would be transported directly to U.S. markets on 150,000-DWT, 
ice~reinforced tankers. During peak production (2002-2006), about 36 tanker 
trips would be required each year, with a terminal call rate of 10 days. Oil 
production is projected to start in 2002 and continue until 2019. 
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Table II-11 
Estimated Schedule of Exploration, Development, and Production 
for the Navarin Basin Sale 107 
(Alternative VI) 


Exploration/ oil- oil- o11 

Exploration Delineation De lineation Production Production Pipelines Production 
Year Wells Wells Rigs Plat forms Wells (miles) Oil (M@bis) 
1992 2 1 
1993 3 2 2 
19% . 2 1 2 
1995 2 1 2 
1996 2 1 
1997 1 1 
1998 1 
1999 1 7 
2000 21 
2001 28 28 
2002 26 38 
2003 6 38 
2004 38 
2005 38 
2006 38 
2007 33 
2008 29 
2009 26 
2010 23 
2011 20 
2012 18 
2013 16 
2014 14 
2015 13 
2016 12 
2017 10 
2018 9 
2019 9 
2020 
2021 
Total 12 4 2 90 0 450 


Source: USDOI, MMS, 1989. 


Table II-12 


Summary of Basic Scenario Assumptions Regarding Estimated 
OCS-Related Activities Associated with the Navarin Basin Sale 107 


(Alternative VI) 


Phase Number or 
Facility or Event Amount Timeframe 
Exploration 
Exploration-Well Drilling 12 1992 - 1997 
Delineation-Well Drilling 4 1993 - 1995 
Total Drilling Muds and Cuttings 
Drilling Muds (tons) 7,840 1992 - 1997 
Cuttings (tons) 10,400 1992 - 1997 
Geophysical Activity (trackline miles) 1,816 1992 - 1997 
Total Support Activities for: 
Exploration Phase 
Helicopter Flights (peak monthly) 60 1993 - 1995 
Supply-Boat Trips (peak monthly) 30 1993 - 1995 
Peak Uncontrolled Emissions (metric tons 
per year) 
co 84.8 1993 . 
NO 516.9 1993 
tsb 26.4 1993 
S02 32.7 1993 
Voc 35.1 1993 
Development and Production 
Platforms 2 1998 - 1999 
Production and Service Wells 90 1999 - 2003 
Total Oil Production (MMbbls) 450 2001 = 2019 
Peak Yearly Production (MMbbls) 38 2002 - 2006 
Total Drilling Muds and Cutting 
Drilling Muds (tons) 9,000 to 45,000 1999 = 2003 
Drill Cuttings (tons) 76,500 1999 = 2003 
Geophysical Activity (trackline miles) 340 1998 - 1999 
Total Support Activity for: 
Development Phase 
Helicopter Flights (peak monthly) 60 2001 = 2002 
Supply-Boat Trips (peak monthly) 60 2001 = 2002 
Production Phase 
Helicopter Flights (peak monthly) 30 2001 = 2019 
Supply-Boat Trips (peak monthly) 15 2001 = 2019 
Support Facilities (hectares) 
St. Paul Island (air-support base) 3 
Unalaska (marine~support base) 10 to 30 
Peak Uncontrolled Emissions During 
Development (metric tons per year) : 
co 100.1 1999 
NO 546.4 1999 
tsb 26.1 1999 
SO, 36.5 1999 
voc 17.5 1999 


65 


Table II-12 


Summary of Basic Scenario Assumptions Regarding Estimated 


OCS-Related Activities Associated with the Navarin Basin Sale 107 


(Alternative VI) 
(Continued) 


Phase Number or 
Facility or Event Amount Timeframe 
Peak Uncontrolled Emissions During 
Production (metric tons per year) 
co 748.6 2002 - 2006 
NO 1,413.0 2002 - 2006 
TsP 82.4 2002 - 2006 
S02 291.6 2002 - 2006 
voc 818.2 2002 - 2006 
Tanker Transportation (peak production) 
Terminal Call Rate (days) 10 2002 - 2006 
Number of Trips per Year 
(during peak production) 36 2002 - 2006 
Oil Spills 
1,000 Barrels or Greater —1 1992 = 2019 
10,000 Barrels or Greater 0 1992 = 2019 
Small Spills 119 1992 - 2019 


(totaling 525 barrels) 


Source: Calculated from USDOI, MMS, 1989. 
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All marine- and air-support operations ‘would continue to operate out of 
Unalaska and St. Paul, respectively. For details concerning support activi- 
ties see Section II.A.2.a. 


c. Anticipated Geophysical Activities: Postsale geophysical 
activity for site clearance is assumed at 18 sites (16 exploration/delineation 
wells and 2 platforms). For the 18 sites, it is estimated that a total of 
2,043 trackline miles of high-resolution seismic survey would be completed 
(USDOI, MMS, 1988). Im addition to the high resolution, seismic-reflection 
data needed for the site clearance of well and pipeline locations, industry 
may conduct 113 miles of deep, three-dimensional, multichannel, 
seismic-reflection surveys over the potential producing acreage (USDOI, MMS, 
1988). 


d. Estimated Exploration and Development and Production 
Effluents: Mud solids and drill cuttings derived from exploration/delineation 
wells would total about 7,840 and 10,400 tons, respectively, between the years 
1992 and 1997. Drill muds are recirculated during drilling and discharged 
into the marine environment in the vicinity of the drilling vessel, usually 
after the well casings are set or as the wells are completed. Drill cuttings 
also are discharged into the marine environment in the immediate vicinity of 
the drilling vessel. 


Drill cuttings from production wells would total about 76,500 short tons. 
Cuttings would be discharged into the marine environment in the vicinity of 
the two platforms between the years 1999 and 2003. A range of 9,000 to 45,000 
tons of drilling-mud solids would be used during this period for production 
wells. This represents an 80- to 20-percent-recycling range. It is assumed 
that about 10 percent of the mud solids would be recycled between all produc- 
tion wells drilled from a single platforn. 


During the exploration, and development and production phases, an average of 
7,500 gallons per day of treated and domestic wastes per platform are expected 
to be produced and discharged into the immediate vicinity of each drilling 
vessel or production platform. 


2. Summary of Effects for Alternative VI: Given the location of 
the deferred area, and because the levels of industry activity both onshore 
and offshore in the sale area are the same as the base case for the proposal, 
the effects of this deferral alternative are the same as those for the base 
case with regard to water quality, fisheries resources, marine and coastal 
birds, pinnipeds and polar bear, endangered and threatened species, non- 
endangered cetaceans, commercial fishing industry, local employment, sub- 
sistence-harvest patterns, sociocultural systems, archaeological resources, 
land use plans, and coastal management policies. The effect level for air 
quality could be reduced from LOW in the »ase case to VERY LOW in the 
alternative due to the dispersion of emissions of CO, NO, TSP, sO,» or VOC 
over a greater distance from St. Matthew Island. = 


G. Mitigating Measures 


1. Mitigating Measures That Are In Place: Standard mitigating 
measures that are in place include those mandated by the OCSLA, as amended, 
such as the Offshore Oil Spill Pollution Fund and the Fishermen's Contingency 
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Fund, oil-spill-contingency plans. Notices to Lessees and Operators are also 
included as standard mitigating measures. The MMS rules (30 CFR 250) describe 
in detail the requirements and specifications for oil and gas operations. 
Permit requirements; engineering criteria and testing procedures; and informa- 
tion requirements also are outlined in 30 CFR 250. 


The general procedures to be followed by the lessee in conducting site- 
specific geologic-hazards surveys are set forth in various Notices to Lessees 
and Operators (NTL's) issued by the Regional Offices of the MMS. The NTL's 
impose minimum requirements and do not restrict the authority of the RSFO to 
impose additional requirements on the lessee when necessary. 


2. Potential Mitigating Measures: The following measures (stipu- 
lations and information to lessees [ITL's]) are presented as potential mitiga- 
tion to reduce or eliminate potential effects identified in Section IV. They 
are noted here as prospective measures that the Secretary could impose to 
further mitigate the potential adverse effects that could occur as a result of 
this lease sale. The Secretary has imposed similar measures in previous 
Federal oil and gas lease sales; use of these measures is likely to continue 
unless more effective mitigating measures are identified or developed. If any 
of these measures is adopted, it will appear in the Notice of Sale. It is 
important to note that analysis in this EIS does not assume that the following 
mitigating measures are in place. The effectiveness of each mitigating 
measure is evaluated following each measure. 


a. Stipulations: 


Stipulation No. 1l--Protection of Archaeological Resources 
Stipulation No. 2——Orientation Program 

Stipulation No. 3<-Protection of Biological Resources 
Stipulation No. 4--Transportation of Hydrocarbons 
Stipulation No. 5--Protection of Endangered Right Whales 
Stipulation NO. 6--0il-Spill-Response Preparedness 


Stipulation No. 1--Protection of Archaeological Resources 


(a) “Archaeological resource” means any prehistoric or historic dis- 
trict, site, building, structure, or object (including shipwrecks); such 
term includes artifacts, records, and remains which are related to such a 
district, site, building, structure, or object (16 U.S.C. 470w(5)). 
“Operations” means any drilling, mining, or construction, or placement of 
any structure for exploration, development, or production of the lease. 


(b) If the Regional Supervisor, Field Operations (RSFO), believes an 
archaeological resource may exist in the lease area, the RSFO will notify 
the lessee in writing. The lessee shall then comply with subparagraphs 
(1) through (3). 


(1) Prior to commencing any operations, the lessee shall prepare a 
report, as specified by the RSFO, to determine the potential exist- 
ence of any archaeological resource that may be affected by opera- 
tions. The report, prepared by an archaeologist and a geophysicist, 
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shall be based on an assessment of data from remote-sensing surveys 
and of other pertinent archaeological and environmental information. 
The lessee shall submit this report to the RSFO for review. 


(2) If the evidence suggests that an archaeological resource may be 
present, the lessee shall either: 


(1) Locate the site of any operation so as not to adversely 
affect the area where the archaeological resource may be; or 


(ii) Establish to the satisfaction of the RSFO that an archaeo- 
logical resource does not exist or will not be adversely 
affected by operations. This shall be done by further archae- 
ological investigation, conducted by an archaeologist and a 
geophysicist, using survey equipment and techniques deemed 
necessary by the RSFO. A report on the investigation shall b 

submitted to the RSFO for review. . 


(3) If the RSFO determines that an archaeological resource is 
likely to be present in the lease area and may be adversely affected 
by operations, the RSFO will notify the lessee immediately. The 
lessee shall take no action that may adversely affect the archaeo- 
logical resource until the RSFO has toid the lessee how to protect 
it. 


(c) If the lessee discovers any archaeological resource while conducting 
operations in the lease area, the lessee shall report the discovery imme- 
diately to the RSFO. The lessee shall make every reasonable effort to 
preserve the archaeological resource until the RSFO has told the lessee 
how to protect it. 


Purpose: This measure is intended to reduce the possibility of damage to, or 
estruction of, archaeological resources through early identification of such 


resources in the sale area. 


Effect veness: The adoption of this measure could reduce effects on archaeo- 
logical resources by insuring avoidance of direct conflict with resources that 
are likeiy to exist. This would occur if archaeological resources were 
detected when examining the hazards-survey resulte before placement of a 
production platform or pipeline. The measure could require the placement of 
exploration-drilling and production platforms or pipelines in another location 
for protection of the resource. 


Stipulation No. 2--Orientation Program 


The lessee shall include in any exploration or development and production 
plans submitted under 30 CFR 250.33 and 250.34 a proposed orientation 
program for all personnel involved in exploration or development and 
production activities (including personnel of the lessee's agents, 
contractors, and subcontractors) for review and approval by the Regional 
Supervisor, Field Operations. The program shall be designed in suffi- 
cient detail to inform individuals working om the project of specific 
types of environmental, social, and cultural concerns which relate to the 
sale and adjacent areas. The program shall be formulated by qualified 
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instructors experienced in each pertinent field of study and shall employ 
effective methods to ensure that personnel are informed of archaeological 
and biological resources and habitats, including endangered species, 
fisheries, bird colonies, and marine mammals, and to ensure that per- 
sonnel understand the importance of not disturbing archaeological resour- 
ces and of avoidance and nonharassment of wildlife resources. The 
program shall be designed to increase the sensitivity and understanding 
of personnel to community values, customs, and lifestyles in areas in 
which such personnel will be operating. The orientation program also 
shall include information concerning avoidance of conflicts with sub- 
sistence activities and commercial fishing cperations and with commercial 
fishing gear. The program shall include presentations and information 
about ail pertinent lease-sale stipulations and information to lessees 
provisions. 


The program shall be attended at least once a year by all personnel 
involved in onsite exploration or development and production activities 
(including personnel of the lessee's agents, contractors, and subcontrac- 
tors) and all supervisory and managerial personnel involved in lease 
activities of the lessee and its agents, contractors, and subcontractors. 


The lessee shall maintain a record of all personnel who attend the 
program. This record shall include the name and date(s) of attendance of 
each attendee and shall be kept on site for so long as the site is 
active, not to exceed 5 years. 


: This measure is intended to make workers aware of special environ-- 
mental, social, and cultural values in the Navarin Basin region. The or‘enta- 
tion program is intended to promote an understanding of, and appreciation for, 
local community values, customs, and lifestyles of Alaskans. 


Effectiveness: This measure should help reduce the adverse effects of expior- 
ation, and develupment and production on fisheries resources, endangered 
species, and marine and coastai birds by informing workers of: (1) the 
hazards oil industry activities could pose; and (2) what measures could be 
taken to avoid potentially adverse effects. For example, as requested by the 
FWS in their March 10, 1989, biological opinion for Section 7 ESA Consultation 
(see Appendix C), the orientation would include the hazards and effects of 
discarded plastic wastes on the endangered short-tailed albatross, and the 
importance of adhering to Title 2, of the Plastic Pollution Research and 
Control Act of 1987, which specifically prohibits the ocean-dumping of 
plastics. Similarly, this measure should help to minimize air and boat 
disturbance of marine mammals by informing the lessees of this concern. 
Although compliance with air- and boat-traffic recommendations near haulout 
areas and marine mammal concentrations is strictly voluntary, public awareness 
and compliance with the Marine Mammal Protection Act and FWS regulations would 
probably eliminate most of this type of disturbance. 


This measure would assist in preventing potential gear conflicts. Educating 
supply-vessel operators and seismic-survey-vessel operators on the various 
gear types, fishing areas, and fishing seasons would be the first step toward 
reducing cr eliminating potential gear conflicts, such as the loss of fixed 
gear (crab pots and longlines). A fishery for blue king crab occurs around 
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St. Matthew Island and a longline fishery for halibut occurs around St. Paul 
Island. Greater awareness of these factors and of the potential for conflict 
could lead to better planning and coordination of oil industry vessel opera- 
tions in order to prevent conflicts. , 


This measure would provide a positive mitigating effect to subsistence and 
sociocultural systems, in that it should make the workers aware of the special 
environmental, social, and cultural values of the regional residents and the 
environment. It also would provide necessary information to personnel that 
could reduce behavioral disturbances to wildlife and reduce conflict between 
the commercial fishing industry and the oil and gas industry. 


Stipulation No. 3--Protection of Biological Resources 


If biological populations or habitats that may require special pxotection 
are identified by the Regional Supervisor, Field Operations (RSFO), in 
the lease area, the RSFO may require the lessee to conduct bioJogical 
surveys to determine the extent and composition of biological populations 
or habitats. The RSFO shail give written notificavion to the lessee of 
the RSFO's decision to require such surveys. 


Based on any surveys that the RSFO may require of the lessee or on other 
information available to the RSFO on biological resources requiring 
special protection, the RSFO may require the lessee to: 


(1) relocate the site of operations to avoid biological resources 
requiring special protection; 


(2) establish to the satisfaction of the RSFC, on the basis of a 
site-specific survey, either that such operations will not have a 
significant adverse effect upon the resource identified or that a 
biological resource requiring special protection does not exist; 


(3) operate during those periods of time, as established by the 
RSFO, that do not adversely affect the biological resources; and/or 


(4) modify operations to ensure that biological populations or 
habitats deserving special protection are not adversely affected. 


If any biological resources requiring special protection should be 
discovered during the conduct of any operations on the lease, the lessee 
shall immediately report such findings to the RSFO and make every reason- 
able effort to preserve and protect the biological resource from damage 
until the RSFO has given the lessee direction with respect to its pro- 
tection. 


The lessee shall submit all data obtained in the course of biological 
surveys to the RSFO with the locational information for drilling or other 
activity. The lessee may take no action that might affect the biological 
populations or habitats surveyed until the RSFO provides written direc-. 
tions to the lessee with regard to permissible actions. 
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ate Important biological populations and habitats, in addition to those 
ified in the ITL on Areas of Special Biological and Cultural Sensitivity, 


may exist in the proposed sale area. Such populations and habitats may 
require additional protection because of their sensitivity and/or vulnera- 
bility to lease operations. If biological resources requiring special protec- 
tion are identified, measures could be designed to reduce possible adverse 
effects from oil and gas activity. These measures could include shifts in 
operational sites and modifications in drilling procedures. 


Effectiveness: This measure could provide benefits for some fisheries re- 
sources by identifying and protecting sensitive benthic habitats that may be ‘ 
located in the lease area. This measure could also provide local benefits to 

some marine and coastal birds and marine mammals, with the potential for 

reducing indirect effects. The involvement of the Bering Sea Biological Task 

Force in the implementation of this measure would help to ensure that current, 
comprehensive biological information is available to the MMS and that the 

concerns of other agencies are considered. 


Stipulation No. 4—-Transportation of Hydrocarbons 


Pipelines will be required: (1) if pipeline rights-of-way can be de- 
termined and obtained; (2) if laying such pipelines is technologically 
feasible and environmentally preferable; and (3) if, in the opinion of 
the lessor, pipelines can be laid without net social loss, taking into 
account any incremental costs of pipelines over alternative methods of 
transportation and any incremental benefits in the form of increased 
environmental protection or reduced multiple-use conflicts. The lessor 
specifically reserves the right to require that any pipeline wed for 
transporting production to shore be placed in certain designated manage- 
ment areas. In selecting the means of transportation, consideration will 
be given to any recommendation of the Regional Technical Working Group or 
other similar advisory groups with participation of Federal, State, and 
local governments and industry. 


Following the development of sufficient pipeline capacity, no crude oil 
production will be transported by surface vessel from offshore production 
sites, except in the case of emergency. Determinations as to emergency 
conditions and appropriate responses to these conditions will be made by 
the Regional Supervisor, Field Operations. 


: This stipulation provides a formal way of selecting a means of 
transporting petroleum from a sale area. This stipulation is intended to 
ensure that the decision concerning which method to use in transporting 
hydrocarbons considers the social, envjronmental, and economic consequences of 


pipelines. 
Effectiveness: Oil-spill rates indicate that transportin; produced oil by 
pipeline is statistically safer than transporting oil by tankers. Per billion 


barrels of oil produced, pipelines have a spill rate of 0.67 spill for spills 
of 1,000 barrels or greater while tankers have a total spill rate of 1.30 
spills. In addition, the median size of all pipeline spills of at least 1,000 
barrels is 6,000 barrels as compared to about 15,000 barrels for tanker 
spills. Based on these statistics, pipelines would be preferred over tank- 
ering for transporting oil to markets since fewer spills of lesser volume 
would be expected. 
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However, because of the Navarin Basin's ru-<>teness, the oil-transportation 
scenario uses tankers or a combination of pi,;:lines and tankers to transport 
oil to markets for the proposal and alternatives. Because tankers would be 
used to transport Navarin Basin oil resources, this stipulation is not ex- 
pected to significantly reduce the overall effects of the proposal or alterna- 
tives on the resources analyzed in Section IV. 


Stipulation No. 5-~-Protection of Endangered Right Whales 


Lessees must conduct exploratory activities so as not to jeopardize the 
continued existence of the endangered right whale. 


Lessees shall conduct an onsite observation program using NMFS whale 
identification criteria for right whales during drilling or survey 
operations to determine the presence or absence of the endangered right 
whale in the vicinity of lease operations. The lessee's observation 
program will be designed to permit daylight detection of a right whale 
within 5 kilometers of the drillsite. The lessee shall submit its 
proposed observation program to the RS/FO for review and approval with 
the exploration plan. Information obtained from this onsite observation 
program and incidental sightings of other endangered whales shall be 
provided to the RS/FO and the NFS on a scheduled bases. 


To assure that operations on a lease are unlikely to cause a “taking” of 
a right whale, as that word is defined in the Endangered Species Act, 
lessees shall submit with the exploration plan a pian to minimize noise 
to the extert needed to avoid a taking when a right whale is within 5 
kilometers of the drillsite. This plan, in conjunction with the 
observation program, will be designed to enable the lessee under ordinary 
circumstances to initiate noise reduction measures when a right whale 
comes within 5 kilometers. The plan will address, among other things, 
sources of underwater noise from the drilling unit and how they will be 
so minimized when a right whale is within 5 kilometers of the drillsite. 
The lessee may deviate from the plan to minimize noise only to the extent 
needed to assure the safety of the rig, the well-bore, and personnel. 


Whenever the lessee detects the presence of a right whale, the lessee 
shall immediately notify the RS/FO and the NMFS and will immediately 
implement the relevent provisions of the plan to minimize noise. In 
consultation with NMFS, the RS/FO will determine whether further action 
is necessary to avoid a taking of the right whale from lease operations. 
Operations may resume once the right whale is more than 5 kilometers from 
the drillsite. 


Support vessels should routinely maintain a minimum approach distance of 
1 mile from right whales. Aircraft should be operaced at a minimum 
1,500-foot altitude and maintain a minimum horizontal distance of | mile 
from right whales. Human safety should take precedence at all times over 
these recommendations. 


: This stipulation is intended to minimize the effects of noise 
dis e on endangered right whales and to obtain data on the occurrence of 

red whales in the area. These actions were specified in the NMFS June 
1, 1989, biological opinion's reasonable and prudent alternatives and conser- 
vation recommendations (see Appendix C). 
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Effectiveness: This measure would effectively lower the risk to right whales 
interacting with offshore oil and gas noise-producing activities in the 
‘ Navarin Basin. Conformance by the lessee with the observation program 
described above would help to eusure that behavioral disturbance of right 
whales would be lowered; thereby, reducing the likelihood of disrupting right 
whale migrations, feeding, or otherwise interfering with socialization. 
Without this measure, there would be a greater chance of potentially harmful 
endangered right whale interaction with offshore oil and gas activities in the 
lease area. In addition, information on the occurrence of endangered whales 
in the area would be collected. This information would be valuable for future 
pldnning to protect endangered whales during any future lease sales and/or 
development and production activities. 


Stipulation No. 6--0ii-Spill-Response Preparedness 


The Lessee must be prepared to respond to oil spills, which includes 
training of personnel for familiarization with response equipment and 
strategies, and conducting drills to demonstrate readiness. Prior to 
approval of exploration or development and production plan: sees 
shall submit for review and approval oil-spill-contingency pl: « (vov’'s) 
in accordance with 30 CFR 250.42. The OSCP must address al «specs of 
oil-spill-response readiness, including an analysis of poten. spills 
and spill-response strategies; type, location and availability of appro- 
priate ofl-spill equipment; and response times and equipment capability 
for the proposed activities. The plan must also address response drills 
and training requirements. The iessee shall conduct drills under realis- 
tic conditions to the extent necessary to demonstrate continued readiness 
and response capability for appropriate environmental conditions: e.g., 
solid-ice, »pen-water, and brokea-ice conditions. For production opera- 
tions, drills shail be conducted at least semiannually. Drills shall 
include deployment of onsite-response equipment and additional equipment 
available from a cooperative or other sources identified in the OSCP to 
the extent necessary to demonstrate adequate response preparedness for 
the type, location, and scope of proposed activities and anticipated 
environmental conditions. 


Purpose: This stipulation informs lessees that they must submit oil~spill- 
contingency plans for approval, in accordance with 30 CFR 250.42, with or 
prior to, submitting an exploration or a development and production plan. 


Effectiveness: This stipulation would not improve oil-spill-response pre- 
paredness in the Navarin Basin since it duplicates existing regulations 
incorporated in 30 CFR 250.42 oil-spill-contingency plans. 


b. Imformation to Lessees: The mitigating measures con- 
sidered as ITL's provide the lease operators with notice of special concerns 
in or near the lease area. These measures inform the lessees of existing 
legal requirements; ITL's carry no specific enforcement authority by the 
Department of the Interior (USDUI). The USDOI's authority extends to opera- 
tions actually conducted on the leasehold. However, these measures frequently 
advise operators of other laws and regulations that are binding. Regardless 
of USDOI's enforcement authority, these measures provide a positive mitigation 
by creating greater awareness of these special concerns on the part of the 
operator. 
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— ~The following are potential ITL's for the Navarin Basin Sale 107: 


Information on Coastal Zone Management 

Information on Areas of Special Biological and Cultural Sensitivity 
Information on 0il-Spill-Cleanup Capability 

Information on Bering Sea Biological Task Force 

Information on Bird and Marine Mammal Protection 

Information on Endangered Whales 

Information on Bowhead Whales and Winter Exploration 

Informatiqn on Subsistence Activities 


Information on Coastal Zone Management 


Lessees are advised that the Alaska Coastal Management Program (ACMP) may 
contain policies and standards that are relevant to exploration and 
development and production activities associated with leases resulting 
frum this sale. 


In addition, approved local coastal managemeat programs (CMP's) which are 
part of the ACMP may contain more specific policies related to energy- 
facility siting; areas with particular geological hazards, subsistence 
uses, habitats, and transportation uses; and areas which have historic or 
prehistoric resources. Coastal districts with approved CMP's may have 
policies applicable to ACMP consistency reviews of postlease activities. 
Coastal districts near the lease area engaged in policy development or 
implementation include: Bering Straits CRSA, Cenaliulriit CRSA, the 
Bristcl Bay CRSA, the Aleutians East CRSA, the Aleutians West CRSA, the 
Bristol Bay Borough, and the cities of Bethel, Nome, and St. Paul. Early 
consultation and cvordination with the State and coastal districts 
involved in coastal management review is encouraged. 


Relevant policies are applicable to ACMP consistency reviews of postlease 
activities. Lessees are encouraged to consult and coordinate early with 
those involved in coastal management review. 


Purpose: The ITL focuses directly on the coastal management policies most 
pertinent for review with respect to offshore oil and gas activities and 
onshore facilities associated with resource development of the Navarin Basin. 
The ITL indicates that State coastal management policies may be expanded 
during local program development, subject to approval by the State and the 
Secretary of Commerce, and that more detailed policies are possible. The ITL 
would help to ensure that coastal zone management laws and regulations are 
met. The intent of the ITL is to suggest that the siting of major energy 
facilities conform with the State's coastal policy progran. 


Effectiveness: This measure may be useful in guiding development on St. Paul 

in the City of Unalaska to areas where land use effects may be 
reduced. This measure may also provide a minor reduction in risk by educating 
personnel about local land uses and preferences and could help to alleviate 
potential conflicts with CMP policies by guiding development in areas where 
effects can be minimized. 
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Information on Areas of Special Biological and Cultural Sensitivity 


Lessees are advised that certain areas are especially valuable for their 
concentrations of marine birds, marine mammals, fishes, or other biolo- 
gical resources or cultural resources. Identified areas of special 
biologica® and cultural sensitivity include marine bird and mammal 
intensive-use areas on or near St. Matthew Island, St. Lawrence Island, 
the Pribilof Islands, and seasonal ice-froit habitats and polynyas. 
Taese areas are among areas of special biological and cultural sensi- 
tivity to be considered in the oil-spill-contingency plan required by 30 
CFR 250.42. Lessees are advised that they have the primary respon- 
sibility for identifying these areas in their oil-spill-contingency plans 
and for providing specific protective measures. Additional areas of 
special biological and cultural sensitivity may be identified during 
review of exploration plans and development and production plans. 


Consideration should be given in oil-spill-contingency plans as to 
whether use of dispersants is an appropriate defense in the vicinity of 
an area of special biological or cultural sensitivity. Lessees are 
advised that prior approval must be obtained before dispersants are used. 


: This measure stresses that areas of particular biological importance 
be given special consideration in formulating oil-spill-contingency 
plans. 


Effectiveness: This measure could reduce overall oil-spill effects through 

protection in vulnerable areas by providing specific protective 
measures in oil-spill-contingency plans. This measure could lead to reduced 
risks to endangered whales and other nonendangered cetaceans during their 
summer-feeding period. Although certain localized effects on individual 
cetaceans or small population segments may be eliminated by this measure, the 
reduction of risk most likely would contribute only a minor overall benefit to 
the whale population. The factors most likely to have significant effects 
(geophysical, aircraft, and vessel noise) would not necessarily be modified by 
this measure. This measure could help to alleviate potential conflicts with 
coastal zone management policies by guiding development in areas where effects 
can be minimized. 


Information on 0il-Spill-Cleanup Capability 


Lessees are advised that exploratory drilling, testing, and other down- 
hole activities may be prohibited in broken-ice conditions unless the 
lessee demonstrates to the Regional Supervisor, Field Operations (RSFO), 
the capability to detect, contain, clean up, and dispose of spilled oil 
in broken ice. The adequacy of such oil-spill-respcnse capability will 
be determined within th- Best Available and Safest Technologies require- 
ments and will be consiuered at the time that oil-spill-contingency plans 
are reviewed. The adequacy of these plans will be determined by the RSFO 
prior to approval of exploration or developaent and production plans. 


: The intent of this measure is to remind lessees that oil-spill- 


contingency technology must be the best available, particularly to respond to 
an oil spill in broken-ice conditions, and that this technology is in place 
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and available prior to conducting drilling activities below threshold depth 
during broken-ice conditions. 


Effectiveness: The measure could aid in the detection, containment, cleanup, 
of oil spilled in broken ice during exploratory drilling, test- 
ing, and other downhole activities. 


Information on Bering Sea Biological Task Force 


Lessees are advised that in the enforcement of the Protection of Biologi- 
cal Resources stipulation, the Regional Supervisor, Field Operations 
(RSFO), will consider recommendations from the Bering Sea Biological Task 
Force (BTIF) composed of designated representatives of the Minerals 
Management Service, the Fish and Wildlife Service, the National Marine 
Fisheries Service, and the Environmental Protection Agency. Personnel 
from the State of Alaska and local communities are invited and encouraged 
to participate in thc proceedings of the BIF. The RSFO will consult with 
the BIF on the condust of biological surveys by lessees and the appropri- 
ate course of action after surveys have been conducted. 


: This measure informs the lessees of the existence of this govern- 
men interagency group that addresses specific resource problems associated 
with oil and gas activities in Bering Sea lease areas. 


Effectiveness: This measure could aid in identifying environmental problems 
concerning marine mammals and could help implement specific environmental 
protection measures. 


The Biological Task Forces for the Beaufort Sea and Bering Sea have proven 
helpful in providing recommendations concerning biological resources to the 
RSFO. These recommendations should provide for better decisionmaking con- 
cerning biological resources and an increased protection from possible adverse 
effects from oil and gas activities. 


Information on Bird and Marine Mammal Protection 


Lessees are advised that during the conduct of all activities related to 
leases issued as a result of this sale, the lessee and its agents, 
contractors, and subcontractors will be subject to, among others, the 
provisions of the Marine Mammal Protection Act (MMPA) of 1972, as amended 
(16 U.S.C. 1361 et seq.); the Endangered Species Act (ESA) of 1973, as 
amended (16 U.S.C. 1531 et seq.); and international treaties. 


Lessees and their contractors should be aware that disturbance of wild- 
life could be determined to constitute harm or harassment and thereby be 
in violation of existing laws and treaties. With respect to endangered 
species and marine mammals, disturbance could be determined to constitute 
a “taking” situation. Under the ESA, the term "take" is defined to mean 
“harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or 
collect, or to attempt to engage in any such conduct." Under the MMPA, 
“take” means “harass, hunt, capture, collect, or kill, or attempt to 
harass, hunt, capture, or kill any marine mammal." Violations of the 
acts and applicable treaties may be reported to the National Marine 
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Fisheries Service (NMFS) or the Fish and Wildlife Service (FWS), as 
appropriate. 


Incidental taking of marine mammals and endangered and threatened species 
is allowed only when the statutory requirements of the MMPA and/or the 
ESA are met. Section 101(a)(5) of the MMPA allows for the taking of 
small numbers of marine mammals incidental to a specified activity within 
a specified geographical area. Section 7(b)(4) of the ESA allows for the 
incidental taking of endangered and threatened species under certain 
circumstances. If a marine mammal species is listed as endangered or 
threatened under the ESA, the requirements of both the MMPA and the ESA 
must be met before the incidental take can be allowed. 


Under the MMPA, NMFS is responsible for species of the order Cetacea 
(whales and dolphins) and the suborder Pinnipedia (seals and sea lions) 
except walrus; the FWS is responsible for polar bear, sea and marine 
otters and walrus. Procedural regulations implementing the incidental 
take provisions of the MMPA area found at 50 CFR Part 18.27 for FWS, and 
at 50 CFR Part 228 for NMFS. 


Lessees are advised that specific regulations must be applied for and in 
place and that Letters of Authorization must be obtained by those propos- 
ing the activity to allow the incidental take of marine mamals. The 


regulatory process may require | year or longer. 


Of particular concern is disturbance at major wildlife concentration 
areas, including bird colonies, marine mammal haulout and breeding areas, 
and wildlife refuges and parks. Maps depicting major wildlife concen- 
tration areas in the lease area are available from the Regional Super- 
visor, Field Operations. Lessees are also encouraged to confer with the 
FWS and NMFS in planning transportation routes between support bases and 
lease holdings. 


Behavioral disturbance of most birds and mammals found in or near the 
lease area would be unlikely if aircraft and vessels maintain at least a 
l-mile horizontal distance and aircraft maintain at least a 1,500-foot 
vertical distance above known or observed wildlife concentration areas, 
such as bird colonies and marine mamma‘ haulout and breeding areas. 


For the protection of endangered whales and marine mammals throughout the 
lease area, it is recommended that all aircraft operators maintain a 
minimum 1,500-foot altitude when in transit between support bases and 
exploration sites. Lessees and their contractors are encouraged to 
minimize or reroute trips to and from the leasehold by aircraft and 
vessels when endangered whales are likely to be in the area. Human 
safety should take precedence at all times over these recommendations. 


t This measure is intended to minimize disturbance to threatened and 
red species, marine mammals, and marine birds. 


: The Navarin Basin area is an important habitat for endangered 
ed marine mammals and marine birds. Of particular concern are: 


(1) bowhead whale populations overwintering in the Navarin Basin from December 
through March; (2) other endangered whale species (fin, gray, sperm, right, 
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sei, and humpback) occurring throughout the sale area during the summer; (3) 
walrus haulouts on St. Matthew Island and seasonal migration routes through 
the Navarin Basin area; (4) northern fur seal rookeries on the Pribilof 
Islands and the intensive use area and migratory route between Unimak Pass and 
the Pribilof Islands; (5) seabird colonies on St. Matthew, Hall, Pinnacle, and 
Pribilof Islands and high-density, seabird-foraging areas in the Navarin 
Basin; and (6) areas identified in ITL's as Areas of Special Biological 
Sensitivity. 


This measure could minimize the risk of marine mammals and birds interacting 
with noise-producing activities in the Navarin Basin. Conformance by lessees 
with the recommendations described would help ensure that disturbance would be 
minimized, Dve to the characteristics of the aircraft and vessel controls, it 
is likely that marine mammals would interact with the activity associated with 
two platforms and all attendant exploration, development, and production 
traffic over the life of the field. It cannot be assumed that inadvertent 
conflict can be avoided completely or that incidental "taking" would not 
occur. 


Information on Endangered Whales 


Lessees are advised that the Regional Supervisor, Field Operations 
(RSFO), has the authority and intends to limit or suspend any noise- 
producing operations, including preliminary activities on a lease as 
defined under 30 CFR 250.31, whenever endangered whales, especially right 
whales, are near enough to be subject to noise disturbance from offshore 
oil and gas activities which would be likely to result in a threat of 
serious, irreparable, or immediate harm to the species. 


If a right whale is sighted in the vicinity of an exploratory drilling 
unit, the National Marine Fisheries Service should be notified immedi- 
ately in order that a decision may be made with MMS as to what action, if 
any, regarding drilling operations should be taken to protect the right 
whale under the specific circumstances. 


Notice to Lessees No. 85-2 specifies performance standards for prelimi- 
nary activities. 


surpose: This measure is intended to minimize the effects of noise and other 
isturbance from offshore oil and gas activities on endangered whales. 


Effectiveness: Sperm, right, humpback, and gray whales occur within the sale 
area in low numbers during the summer months. Bowhead whales winter in the 
area. Fin whales appear to be year-round residents in at least small numbers 
with probably more individuals present during the summer. All endangered 
whale species appear to be present in low densities and well dispersed in the 
sale area. 


This measure could minimize the risk of endangered whales interacting with 
noise-producing activities in the Navarin Basin. Conformance by lessees with 
the recommendations described would help ensure that disturbance would be 
minimized. 
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It is likely that endangered whales would interact with the activity associ- 
ated with two platforms and all attendant exploration, development, and 
production activities and vessel traffic over the life of the field. It 
cannot be assumed that inadvertent conflict would be avoided completely or 
that incidental "taking" would not occur. 


Information on Bowhead Whales and Winter Exploration 


The NMFS June 1, 1989, biological opinion addressed only the open-water 
season for exploration effects on the bowhead whale. Lessees are advised 
that exploration plans for winter activities will require that the MMS 
consult with NMFS to determine any potential effects to overwintering 
bowhead whales in the Navarin Basin. Lessees are advised that specific 
options, alternatives, and/or mitigating measures may be developed for 
winter exploration activities during the MMS consultation with NMFS. 
Exploration activities begun during the open-water season, that may 
require late fall or early winter operations to complete, would not 
require further consultation with NMFS. 


Purpose: This measure informs the lessee that consultation with NMFS will be 
required for any winter exploration activities except exploration activities 
begun during the open-water season that may require late fall or early winter 
operations to complete. 


fectiveness: This ITL alerts lessees to the fact that winter exploration 
p require a longer review period, and protection measures are likely 
for overwintering bowhead whales. 


Information on Subsistence Activities 


Lessees are advised that Federal and State laws recognize subsistence as 
a priority use of fish and wildlife resources. Lessees are therefore 
advised that operations should be conducted so as to avoid unnecessary 
interference with subsistence harvests. 


Lessees are advised that Unalaska Bay and the waters immediately sur- 
rounding St. Paul and St. George Islands are used extensively for sub- 
sistence fishing and marine mammal hunting by the communities of Unalaska 
and St. Paul and St. George on the Pribilof Islands. Waters up to 60 
miles offshore of St. Lawrence Island are also used for walrus and 
bowhead whale hunting by residents of Gambell and Savoonga on St. 
Lawrence Island. Walrus and bowhead whale hunting takes place primarily 
in the spring and is particularly sensitive to disturbance, especially 
from low-flying aircraft, if encountered at sea. 


Lessees are encouraged to consult with potentially affected local comnu- 
nities and regional organizations, including the cities of Unalaska, St. 
Paul, and St. George as well as the Aleutian-Pribilof Islands Association 
and Kawerak (the regional non-profit corporation of the Bering Straits 
communities), to develop programs for exploration and development and 
production that minimize disturbance of these critically significant 
subsistence activities. 
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: Local concerns about effects on subsistence are a major scoping 

we. The intent of this ITL is to encourage lessees to conduct themselves 

in a responsible manner with regard to subsistence needs and, thus, avoid 
adverse effects on local subsistence harvests and cultural values. 


Effectiveness: Lessee awareness of, and sensitivity to, subsistence activ- 


ities could reduce adverse effects on local subsistence harvests and socio- 
cultural systems. 
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III. DESCRIPTION OF THR AFFECTED ENVIRONMENT 


A. Physical Considerations 


1. Regional Geology: The basins and ridges described are defined 
by structural contours on a seismic horizon called the acoustic basement. 
This horizon is identified here as an unconformity between the Late Cretaceous 
and Early Tertiary. 


a. Geologic Setting: The Navarin Basin is one of the largest 
Tertiary basins on the Bering Sea shelf. Based on the structural contour on 
acoustic basement, it covers an area of approximately 32,000 square miles. It 
is bordered to the east and southeast by the Okhotsk-Chukotsk volcanic belt, 
to the northwest by the Anadyr Ridge, and to the southwest by the continental 
shelf break (Fig. III-1). 


Seismic mapping showed three en-echelon subbasins within the Navarin Basin 
Planning Area named the Navarinsky, Pervenets, and Pinnacle Island Subbasins. 
They have a northwestward trend that parallels the continental shelf break and 
are filled with up to 36,000 feet of Tertiary sediments. Basement ridges 
separate these subbasins. 


The Navarinsky Subbasin is the northernmost and the deepest of the three 
subbasins. It is defined by the 26,000-foot structural contour to be 50 miles 
wide and 70 miles long (Turner et al., 1985). 


The Pervenets Subbasin is a symmetrical graben 15 miles wide and 75 ailes 
long. Its outer limits are defined by the 26,000-foot structural contour. 
Above this contour the Tertiary fill extends beyond this boundary and links it 
to the Navarinszy Subbasin. The Pervenets Subbasin contains over 34,000 feet 
of Tertiary sediment. 


The Pinnacle Island Subbasin is an asymmetrical graben 45 miles wide and over 
170 miles long. The 16,000-foot structural contour defines its boundaries. 


These subbasins result from extensional deformation associated with the motion 
between the Kula and the North American geological plates during the Late 
Cretaceous to the Early Tertiary. A detailed description of the geologic 
history of this province can be found in Marlow et al. (1981), Nelson et al. 
(1974), and Blanton (1977). 


b. : The Navarin Basin Planning Area is divided 
into four physiogr eatures. The continental shelf comprises 66 percent 
of the sale area; the slope comprises 19 percent, and the rise comprises 13 
percent. Five submarine canyons--the Navarinsky, the Pervenets, the Zemchug, 
the Middle, and the St. Matthew cut deeply into the shelf and slope (Fig. 
III-2). Characteristics of these features are listed in Table III-1. 
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FIGURE lll-1. MAJOR TERTIARY BASINS AND PRE-TERTIARY PROVINCES OF THE BERING SEA 
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Table III-1 


Physiographic Features of the Navarin Basin Planning Area 


Physiographic Gradient Water Width at Length 
Feature (in degrees) Depth Shelf Break 
Navarinsky Canyon 0.33-0.50 150-3200 = 150 ka 200 km 
Pervenets Canyon 0.40-3.80 150-3200 a= 70 km 120 ka 
Zeachug Canyon 1.20-2.20 150-3400 a 40 ka 60 kn 
St. Matthew Canyon 2.50-7.60 140-3200 a 25 km 70 ka 
Middle Canyon 2.90-6.40 130-3000 a 15 ka 60 ke 
Gradient Water Width Z Planning 
(in degrees) Depth Area 
Continental Shelf 0.01-0.03 100-150 a 450 ka 66 z 
Continental Slope 3.00-8.00 150-2800 ⸗ 12-200 km 19 z 
Continental Rise 0.50-1.80 2800-3600 = 25-100 km 13 2 


c. Seismicity and Related Hazards: 


(1) Earthquakes: Earthquake activity in the Navarin 
Basin Planning Area has been - Wo earthquakes of magnitude 6.0 ) or 
larger have been recorded. However, the remoteness of the basin the 
distance from established seismic recording stations could account for smaller 


earthquakes having gone undetected. Earthquake data from 1979 to 1989 


(2) Faults: Detached-grovth faulting and 
basement-controlled faulting say be active in the Navarin Basin (Turner et 
al., 1985). Seiemic records taken near the location of COST ..11 No. 1 and 
along the edges of the subbasins indicate fault offsets as young as the 
Pleistocene. Wear the COST well site, the fault offsets of the Pliocene were 
no gore than 3 meters. Carlson and Karl (1981) have reported near-surface 
offsets of unspecified reflectors from 10 to 20 meters. 


On the northeast flank of the Pinnacle Island Subbasin a Tertiary fault zone 
(synthetic normal faults and antithetic fault compliments) has been identi- 
fied. This area of faulting is over 70 miles long and up to 5 miles wide. 
Although this linear sone shows no evidence of a shear component, Turner et 
al. (1985) suggest that it might be part of an older shear zone. 


Figure III-3 displays the large basement faults that offset overlying Tertiary 
sediments. Many of these faults parallel the shelf break. 
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d. Sediments /Seafloor Instability: 


(1) Submarine Slides: Submarine slides have been 
identified on the continental slope and in the large submarine canyons that 
cut the outer shelf. The sediment found on the shelf edge and upper slope is 
a fine-grained, cohesionless material that is prone to slidin, (Fig. III-4). 
Slides have been identified in water depths of 150 to 1,190 meters. One slide 
covers en ares over 1,243 square kilometers (km*). Composite slides offset 
the upper 293 meters of sediment (Turner et al., 1985). 


Active or potential submarine slides have been identified on lease blocks 
where adequate seismic data are available (Fig. III-5). A list of these 
affected blocks can be found in the Navarin Basin Sale 83 FEIS (USDOI, MMS, 
1983a). Identification characteristics of these hazards include detached 
slump blocks, hummocky bathymetry, disrupted reflection sequences on seismic 
records, fault scarps, and proclivities greater than 2 degrees (Turner et al., 
1984, 1985). 


(2) Sediments: Surficial deposits in the Navarin Basin 
consist of up to 35 meters of unconsolidated fine to coarse grained Quaternary 
sediments (Carlson et al., 1983). 


A one of sandy mud and sand can be found along the outer-shelf edge and upper 
slope. Areas with greater concentrations of sand can be found at the heads of 
‘aajor submarine canyons. The 1,000-meter isobath marks the lower boundary of 
the sandy zone (Fig. III-4). Other areas along the middle and outer shelf are 
covered by Holocene muds. Toward the southeast portion of the planning area 
these sediments become sandier. At the COST well No. 1 location, drop cores 
showed the upper 1.5 meters of sediment to be soft marine clay and clayey silt 
(Turner et al., 1984, 1985). Mud is the dominant sediment on the lower slope 
and rise. Turbidite deposits are present in the canyons that dissect the 
slope and on the continental rise. 


(3) Bedforms: Large sediment waves occur at the heads of 
the three maior canyons. The average height and wave length is 8 and 600 
meters, respectively. The maximum height is 15 meters. These bedforms occur 
on a substrate of silty, very fine sand and are similar in each area. Turner 
et al. (1985) refer to them as relict features formed during low stands of sea 
level. 


Other bedforms present include seafloor depressions that are located on the 
downslope side of the sediment waves. These features are approximately 50 
meters wide, 5 to 9 meters deep, and 100 to 1,980 meters apart. They are 
perallel to the bathymetric contours. 


(4) Gase-Charged Sediments: Gas-charged sediments are 
present throughout the Navarin =n but are much more prevalent in the 
northern half of the basin than in the southern half. Analyses of gravity 
cores collected by the USGS in 1980, 1981, and 1982 indicated that most of 
these gases are biogenic with winor contributions of thermogenic gases 
(Carlson et al., 1985). Well data collected at the Navarin Basin COST well 
algo indicated the presence of shallow gas. Some fraction of this gas may be 
thermogenic; however, most is probably biogenic. According to Turner et al. 
(1985), there is no obvious zone where the shallow gas accumulated. 
Gas-hydrate accumulations may be present on the continental slope and rise. 
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e. loration History: The Soviet Union initiated the 


-. @arliest petroleum exp tion in the western Bering Sea basin in 1959. 


Between 1963 and 1978, over 30 onshore exploratory and stratigraphic test 
wells were drilled in portions of the Anadyr and Khatyrka Basins. Exploratory 
results during that period were not encouraging. The major problems appeared 
to be related to reservoir-rock distribution and the timing of trap formation 
(Turner et al., 1985). Oil and gas shows were reported in Tertiary sections; 
however, none of the shows resulted in a commercial discovery. 


Since 1978, the results of exploratory drilling by the Soviet Union have been 
more promising. In December 1981, an oil discovery was reported at 5,413 feet 
the southwestern coast of Anadyr Bay. Although this find was not desig- 
as commercial, additional drilling was carried out at the site. At 
location within the Anadyr Basin, Soviet drilling reached 10,827 feet 
und penetrated what was described as “the most favorable structure for the 
of oil encountered on the Chukotsk Peninsula." Gas wells in other 
have produced at flow rates of 1.07 to 7 million cubic feet per day 
(O11 and Gas Journal, 1984a). 


Anadyr, the Khatyrka, and the Navarin Basins are separate and structurally 
distinct features. However, they are geographically close and considered to 
be geologically similiar (Marlow et al., 1981). It is for these reasons that 
Turner et al. (1985) believe that Soviet exploration data should be useful in 
evaluating the Navarin Basin. Within the areal extent of the Navarin Basin, 
wery little drilling had taken place as of July 1985. The Navarin Basin COST 
well No. 1 was completed in October 1983. The well was drilled to a total 
depth of 16,400 feet in 432 feet of water. The well penetrated sediments that 
ranged from Pliocene to Cretaceous in age. The fine-grained sediments encoun- 
tered in the Tertiary sections were all deposited in marine environments. The 
reservoir characteristics were described as generally poor. Porosity and 
permeability had been reduced by compaction, cementation, diagenesis, and 
authigenesis. No significant oil shows were encountered; however, great 
amounts of methane did occur in the sediments down to about 6,000 feet. As a 
result of the stratigraphic test and other data collected within the Navarin 
Basin, Turner et al. (1985) concluded that it is possible that Paleocene, 
Eocene, and Oligocene marine sediments with good source and reservior poten- 
tial may well be present in the deeper parts of the basin. During the summer 
season of 1985, industry drilled, plugged, and abandoned eight exploratory 
wells on leases obtained in the Navarin Basin Lease Sale 83. 


Other activity within the Navarin Basin Planning Area includes the collection 
of dredge and gravity samples and thousands of trackline miles of seismic 
data. From 1971 through 1987, industry conducted 84,000 trackline miles of 
. deep-penetration, seismic-reflection data and 11,400 trackline miles of high- 
_ Pesolution seismic data. In addition, regional reconnaissance surveys have 
been conducted by government and academic investigators since 1960 (Turner et 
al., 1985). From 1977 to 1983, dredge and gravity cores were taken along the 
continental slope west and southwest of the Navarin Basin. 


2. Meteoro Conditions and ical : 
a. Climate: Climatically, the Navarin Basin is classified as 


which indicates that the mean monthly temperature for the 
warmest month is 10° Celsius (C) or less, and that annual precipitation ranges 
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from 30 to 50 centimeters (cm) (Overland, 1981). The Bering Sea is alter- 
mately affected by arctic and continental air masses during the winter and 
maritime air masses during the summer. An important factor in the climatology 
of the Bering Sea is the frequency and seasonal change in the position and 
tracks of storm centers across the Bering Sea and the northern Gulf of Alaska. 
Overland and Pease (1981) have identified two primary storm tracts. During 
the winter, the predominant storm track is along the Aleutian Islands and into 
the northern Gulf of Alaska. The summer track parallels the winter track but 
curves northward into the northern Bering Sea rather than continuing into the 
Gulf. The number of storms generally increases during the winter, as does the 
intensity (Overland and Pease, 1981). 


Observed wind speeds and directions vary seasonally from winter (assumed from 
October through May) to summer (assumed from June through September). Winter 
speeds in the proposed sale area range from 16 to 25 knots (kts) 
the north or northeast. Highest means occur during December and January. 
decrease during the summer months. From May through September the 
are generally from the south or southwest and range from 10 to 15 kts. 
The frequency of occurrence of winds greater than 34 kts is less than 5 
percent for all summer months; whereas, frequency ranges from 5 to 10 percent 
during the winter. This reflects the increased number of storms occurring in 
the sale area during the winter. Frequency of occurrence of precipitation 
varies from 15 to 25 percent during the summer. In winter, however, precipi- 
tation occurs from 25 to 40 percent of the time, with 50 to 95 percent being 
snow. Annual average precipitation is approximately 50 cm. Mean air tempera- 
ture in the proposed sale area falls below freezing in November or December 
and reaches -8°C in February.. It then climbs to a maximum of 9°C in August. 
The occurrence of fog and reduced visibility is ieported to be less than 10 
percent during the September-through-April observations. This percentage 
increases and reaches 20 to 40 percent from May to August. A summary of 
cycles of selected climate factors for the Navarin Basin region is presented 
in Fig. III-6. 


b. Sea-Ice Distribution: The distribution of sea ice in the 
Bering Sea is subject to great annual variation and will be an important 
consideration in the design of any offshore structures for use in the proposed 
sale area. The entire Bering Sea is ice free in summer. Ice begins to form 
along south-facing shorelines in October through November and is advected 
south under the influence of predominantly north to northeast winds. The ice 
edge continues this advance throughout the winter until it reaches its maximum 
southern extent sometime in March or April. Figure III-7 shows the average 
ice extent during fall and winter. A rapid retreat is then observed, and by 
mid-June or early July, the icepack edge is north of the Bering Strait. 


The position of the southermmost ice edge is set by a balance of wave action, 
wind stress, melting, and southern advection of new ice (Overland and Pease, 
1981; McNutt, 1981). Ice generally advances into the proposed sale area by 
early January and, at its maximum extent, overlays the 200-meter isobath. It 
generally remains in the sale area through May (Brower, Diaz, and Prechtel, 
1977). 
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FIGURE Illi—7. AVERAGE ICE EXTENT (50% PROBABILITY) FOR NOVEMBER THROUGH MARCH 
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' Exposure to sea and swell causes ice near the open water to undergo extensive 


rafting and ridging, creating floes approximately 20 meters in diameter and 2 
to 4 meters thick. Further into the pack where the effects of sea and swell 
are greatly diminished, floes are subjected to little or no rafting. Conse-~ 
quently, their lateral dimensions are greater, but their thicknesses are 
reduced (0.2 to 0.6m). The more heavily rafted floes, because of their 
increased aerodynamic drag, will form bands of ice which move downwind faster 
than the main pack (Martin and Baver, 1981). 


c. Hydrographic Characteristics: The hydrographic character- 
istics of the eastern Bering Sea e described by Kinder and Shumacher 
(198la) and Schumacher, Kinder, and Coachman (1983). They have defined three 
distinct domains based on vertical water structure. These three domains-- 
coastal, middle shelf, and outer shelf--are found shoreward of the 50-meter 
isobath, between the 50- and 100-meter isobaths, and seaward of the 100-meter 
isobath to the shelf break, respectively (Fig. III-8). The observations of 
these domains were made over the continental shelf in the eastern Bering Sea. 
However, since the mechanisms responsible for their generation are ccmmon to 
the eastern Bering Sea and the Navarin Basin area, it is not unreasonable to 
predict similar hydrography for the Navarin Basin. In fact, a study by a 
joint U.S./U.S.S.R. team of investigators (USDOI, FWS, 1983b) in 1977 in the 
Navarin Basin, identified three water masses (coastal water, shelf water, and 
source water), separated by weak fronts, that coincide closely with the 
domains identified by Kinder and Schumacher (198la). 


The bulk of the proposed sale area falls within the middle- and outer-shelf 
domains. The remainder of the area falls in the oceanic domain--that area 
seaward of the shelf break. The typical structure in the middle-shelf domain 
is a two-layer system. The upper layer, caused by wind-induced mixing, is 
warmer and less saline than the lower, tidally mixed layer. This area becomes 
essentially homogeneous during the winter as a result of increased wind 
mixing, surface cooling, and the increase in surface density which is caused 
by the sea-ice formation process. In the spring, a two-layer system is 


. reestablished when surface waters are warmed and the salinity decreases by 


addition of fresh icemelt. The outer-shelf structure is also two-layered; 
however, because of the increased water depth, the two layers are widely 
separated. The region between the two mixed layers exhibits fine structure on 
scales of 1 to 10 meters. The deeper oceanic domain exhibits salinity pro- 
files increasing with depth, while the temperature profiles generally show a 
temperature maximum between 100 and 200 meters, a secondary temperature 
maximum between 250 and 500 meters, and decreasing temperature below 500 
meters (Kinder, Coachman, and Galt, 1975). 


d. Circulation: Alaska Stream Water, flowing into the Bering 
Sea through the numerous passes in the Aleutian Island Chain, merges with and 
helps to drive a counterclockwise gyre in the deeper parts (off the con- 
tinental shelf) of the Bering Sea. In the Navarin Basin Planning Area, the 
Bering slope current (after Kinder, Coachman, and Galt, 1975) flows to the 
northwest, along the shelf break, at a mean speed of approximately 10 centi- 
meters per second (cm/sec). This generally northwest-trending current divides 
near Cape Navarin. One part flows to the northeast toward the Bering Strait 
and the other flows to the southwest to merge with the East Kamchatka current, 
and, ultimately, both leave the Bering Sea. A wintertime increase in the 
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magnitude of the cyclonic gyre is observed, probably due to increased wind 
stress. Small eddies (on the order of 100 m in diameter) have been observed 
imbedded within the Bering slope current (Kinder, Coachman, and Galt, 1975; 
Kinder, Schumacher, and Hansen, 1980). Currents in those sections of the 


‘planning area overlying the shelf area are not well known; however, they are 


likely to be fairly weak and directed to the north-northeast under the 
influence of the Bering slope current. Kinder and Schumacher (1981b) have 
described the circulation in the eastern Bering Sea and have defined several 
flow regions (Schumacher et al., 1983; Schumacher and Kinder, 1983). Extra- 
polating their data to the Navarin Basin shows that for those areas falling in 
the middle-shelf domain, between the 50- and 100-meter isobaths, mean currents 
are likely to be less than 1 cm/sec. Tidal forces produce much larger instan- 
taneous currents (10-30 cm/sec). 


e. Tides: Tides are the major source of energy for currents 
and mixing in the Bering shelf as a whole (Kinder and Schumacher, 1981b). 
Instantaneous tidal currents of up to 30 cm/sec are not uncommon and produce 
large tidal excursions. In the southeastern Bering Sea, Shumacher (1981) 
estimates that up to 80 percent of the tidal energy is semidiurnal and the 
rest diurnal. The tidal ellipses formed are generally oriented across the 
shelf and show a clockwise rotation. Maximum high tide on St. Matthew Island 
is estimated at .82 meters (2.7 ft.) and maximum low tide at -.244 meters (0.8 
ft.) (Brower et al., 1988). 


During the summer of 1985, eight exploratory wells were drilled in the Navarin 
Basin as a result of leasing from Sale 83. Each drilling rig monitored air 
temperature, wind velocity, barometric conditions, precipitation, visibility, 
cloud cover, sea state, wave height, period and direction, current velocities, 
and ice conditions and provided this data to the National Weather Service and 
to the MMS operations section. Although no detailed analysis of this data has 
been undertaken, a cursory inspection indicates that the measured parameters 
all fell within expected seasonal ranges (Nauman, 1985, oral comm.). 


3. Air lity: The existing air quality of the Navarin Basin 
area is conside to be relatively pristine, with concentrations of regulated 
air pollutants that are far superior to the requirements of National and State 
air-quality statutes and regulations. Under provisions of the Prevention of 
Significant Deterioration Program (PSD) of the Clean Air Act, existing air 
quality superior to the national standards is protected by additional limita- 
tions on nitrogen dioxide, sulfur dioxide and total suspended particulate 
matter. Areas in Alaska are currently designated as PSD Class I or II. Class 
I air-quality designation is the most restrictive and applies to certain 
national parks, sonuments, and wilderness areas. The land nearest to the 
proposed sale area (approximately 50 km) is St. Matthew Island, a wilderness 
wildlife refuge that is a designated Class I PSD air-quality area. The 
applicable standards and PSD Class I increments are listed in Table III-2. 


There are no air-pollution emissions in the proposed sale area or on St. 
Matthew Island, with the exception of those from occasional transient fishing 
and cargo vessels. The EPA (1978) prepared emissions-inventory and ambient 
air-quality estimates for areas in Alaska with relatively low populations 
derived from general emission-factor relationships with the local economic 
basé and demographic data. These estimates indicate compliance with existing 
air-quality requirements. Since 1978, there has not been any significant 
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emissions sources in the area. However, there is no available 
toring information from St. Matthew Island with which to 
ient-pollutant concentrations. Estimates of ambient-air 
of Alaska for remote areas with no existing data often 
concentrations are near or below the level of detection 
equipment (State of Alaska, DEC, 1987). There should be no 
greater or lesser concentretions in a marine area located away from land 
sources of particulates, such as the Navarin Basin. 


4. Water : Water quality within the Navarin Basin Planning 
nearly pristine. Some impurities may be introduced by dis- 
charges from the Kuskokwim and Anadyr Rivers or by gas plumes escaping from 
sediment into the water column (Carlson and Marlow, 1984). Much of the 
sec is based on assumptions made regarding information 

the Bering Sea. 


a. Matter: Suspended-load measurements are limited 
proposed @ area. the central Bering shelf, load distributions 
ace water vary from 0.5 to 2.0 milligrams per liter. Load values for 
tom water range between 7.5 and 17.5 milligrams per liter, with the 
values found north of St. Matthew Island (Sharme, 1979). 


rt 


: 


of sediment for most of the shelf area are the Kuskokwia and 
Average surface runoffs for these rivers range from 16 to 17 
(Turner et al., 1985). If the bottom currents are strong 
could supply sediment to most of the Nevarin Basin shelf area. 


i 


dominant currents for the shelf area appear to be store or tide induced. 
the bottom sediments but transport very little or no materisl into 
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b. Trace Metals: This discussion is confined to chromium, 
copper, nickel, sinc, cadmium, lead and mercury. These trace metals occur in 


petroleum and drilling discharges and are toxic to some marine organisms at 
such levels (Clark, 1979). 


Trace-metal concentrations ere relatively well known in bottom sediments in 
the Navarin Basin. Sharma (1979) has provided some information on concentra- 
tion levele of trace metals within bottom sediments in the Bering Sea and the 
Navarin Basin. WNavarin Basin bottom sediments contain about 40 to Sv perts 


Dissolved water-column concentrations are poorly known but are expected to be 
similar to the low concentrations found elsewhere in the Bering Sea. The 
concentration range for trace-metal occurrence in seawater is as follows: 
chromium, 0.04 to 0.5 parts per billion (ppb); copper, 0.5 to 15 ppb; nickel, 
0.1 to 0.7 ppb; zinc, 0.5 to 10 ppb; cadmium. 0.02 to 0.7 ppb; lead, 0.02 to 
0.4 ppb; and mercury, 0.02 to 0.2 ppb (Clark, 1979). 


Cc. t Baseline surveys of hydrocarbons in the 
proposed sale erea inc analysis of animal tissues (Shaw, 1978) and the 
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| water column for low-molecular-weight hydrocarbons (Cline, Feely, and Young, 
1978). Wo information is available concerning background levels of aliphatic 
Or aromatic components of hydrocarbons from petrogenic input. 


Organic carbon concentrations in sediments of the Navarin Basin range from 0.1 
to 1.4 percent. Analysis by Kaplan and Venkatesan (1981) suggests that the 
source of these hydrocarbons is entirely biogenic. 


All the gravity cores taken by the USCS in 1981 showed biogenic gas present in 
all the sediment samples (Vogel and Kvenvolden, 1981). Carlson and Marlow 

* (1984) reported a substantial gas plume leading into the water column in the 
northern part of the Navarin Basin. The plume occurs in 115 meters of water 
and extends about 55 meters off the sediment surface. This was the first 
evidence of leakage of hydrocarbons into the water column. 


B. Biological Resources 


1. Fisheries Resources: This section discusses fisheries re- 
sources of the Navarin Basin Planning Area of current or potential comercial 
value. Commercial fisheries of the Navarin Basin Planning Area are grouped 
according to structure (morphology), population size, and the usual habitat of 
the adults. Figure III-9 shows the distribution and relative abundance by 
weight of total fish resources in the eastern Bering Sea. Table III-3 lists 
2 the commercial fisheries resources of the Navarin Basin. 


a. Groundfish: “Groundfish” is a market term for the large 
| group of botton-dwei ling species (demersal or benthic) and some semidemersal 
: fishes characterizod in part by very large populations, and primerily associ- 
ated with the benthos (sea bottom) during most of their life history. There 
are, however, a number of exceptions. Other terms applied to this group are 
“bottomfish" and “whitefish.” Table III-4 gives the life-history character- 


istics of the principal groundfish species in the eastern Bering Sea. 
(1) mallert Pollock (Theragra 


chalcogramma): In popula- 
tion and annual harvest, pollock are the major — a of the 
Navarin Basin. According to Pereyra, Reeves, and Bakkala (1976), Pollock are 


found from coastal waters to bottom depths as great as 500 meters in the 
eastern Bering Sea, with the main body of the population residing between th=- 
Alaska Peninsula and the latitude of St. Lawrence Island. Abundance varies, 
dependeut on depth and season, and the greatest portion of the biomass of 
pollock occurs during the summer along the continental shelf and the upper 
slope over bottom depths of 60 to 320 meters. 


Collectively and individually, pollock spawn over a period of months, gener- 
ally from March through July, with peak spawning coming in May. Some eggs are 


on or near the ocean surface for a time, and, dependent on water temperature, 
the hatch in about 12 days. Pollock eggs are found to 300 meters in 
depth egg density may be as high as 2,000 per square meter, with higher 


mearer the surface (Serobaba, 1974). The larval pollock are also 
ocean surface for the first few months. They become demersal when 
lengths of about 35 to 50 millimeters. Larval pollock begin 
diatoms, copepod eggs, and nauplii, and progress with growth to 
lankton and copepods and finally to euphausiids. This species is 
y cannibalistic. 
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Source: Pereyra, Reeves, and Bakkala, 1976. 
FIGURE Iti—9. DISTRIBUTION AND RELATIVE ABUNDANCE BY WEIGHT OF TOTAL FISH IN THE EASTERN BERING SEA 


101 


es ee 


Table III-3 


Commercial Fisheries Resources of the Navarin Basin 


flathead sole 
Alaska plaice 
rock sole 
Pacific cod 
sablefish 
Rockfisht! 
Pacific ocean perch Sebastes alutus 
Atka mackerel monopterygius 
Salmon. 
pink?! 
chinook 
coho 
chua 
sockeye 
Herring 
Pacific herring Clupea harengus pallasi 
Shellfish 
r blue king crab Paralithodes plat 
Tanner crab etes opi 
gold king crab 
Korean hair crab Erimacrus 
Mollusks 
snails Neptunes priboloffeusis, Buccinum angulossum, B. 
sc forme 
equid Berrytuethis magister 
octopus Octupus eini 
1/ Im addition to Pacific ocean perch, seven other rockfish species in the 


Navarin Basin are of commercial importance. 


‘Possibly present in the Navarin Basin. 
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Life History Charecteristics of Species in the Eastern 
Bering 
Species 
Pacific 
Ocean Pacific Arrovteooth Greenland ¥lsthead Rock Yellowfin Alasks Atka 
Perch Galidut Flounder Turtot Sole Sole Sole Plaice Meckerel 
90-260 20-460 $5-S50 90-640 55-365 7-185 20-550 35-165 coastal & 
open sea 

275 40 90-410 273-550 $$0-915 18S-365 35-185 90-275 90-130 offshore 
(winter) (wiater) (winter) (winter) (wiater) (winter) (winter) (wiater) (winter) 
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» 42 22 zs 2 16 21 19 -- 
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During their first 4 years, eastern Bering Sea pollock grow rapidly. Age 1 
pollock are about 17 centimeters in length, and they may grow an average of 8 
centimeters per year during the age 1 through age 4 periods. This prolific 
and fast-growing species is also subject to high natural mortality (in excess 
of 40% annually for 4- to 5-year-old pollock and about 65 percent annually for 
all ages). Pollock are prey for some of the marine mammals of the eastern 
Bering Sea, including beluga whales. 


(2) Yellowfin Sole (Limanda aspera): Generally, yellow- 
fin sole are found at a depth range of 5 to 165 meters in the deeper and 
seasonally warmer waters of the continental shelf in the winter and in the 
shallower waters of Bristol Bay in the summer. Yellowfin sole also move 
vertically in the water column and are sometimes found well off the botton. 


Yellowfin sole spawn during the summer in the inner-shelf region of Bristol 
Bay northward to beyond Nunivak Island. This flounier has a large egg comple- 
ment (depending on the size of the fish), numbering up to 3.3 million eggs per 
fish. Fertilization is external, and the pelagic egys may hatch in 4 days at 
a temperature of 13°C (Pertseva-Ostroumova, 1961). The prolarvae and larvae 
are pelagic until reaching lengths of 16.5 to 17.4 millimeters, and they are 
assumed to begin benthic life when larger than this length range. "The 
nursery area for young sole is believed to be in the shallower depths. Their 
distribution, survival, and feeding habits during the first 3 years are 
unknown" (Pereyra, Reeves, and Bakkala, 1976). Larger yellowfin sole are 
prey for halibut and other fish, pelagic fur seals, and perhaps beluga whales. 
In turn, the yellowfin sole preys on a variety of animals, both benthic and 
pelagic, such as clams, polychaete worms, mysids, euphausiids, capelin, and 
smelt. 


While sometimes reaching a total length of about 45 centimeters in the eastern 
Bering Sea, yellowfin sole generally mature and enter the commercial catch at 
much shorter lengths of about 20 to 30 centimeters. The estimated eastern 
Bering Sea biomass for this flounder is 2 million metric tons (Bakkala, 
1981b). 


(3) Pacific Halibut (Hi lossus stenolepis): Halibut, 
the largest of the flounders, are widely distributed from California northward 
into the Bering Sea to Cape Navarin and to the Gulf of Anadyr. The 
bathymetric range of the species is from near-surface waters to 1,100 meters 
(Hart, 1973). In the eastern Bering Sea, halibut seasonally are distributed 
from the Alaska Peninsula and Bristol Bay to as far north as Norton Sound and 
St. Lawrence Island. The main body of the Bering Sea population is found 
along the outer shelf from Unimak Island to west of the Pribilof Islands in 
the winter and in the shallower waters of the inner shelf in the summer. 
Little is known of halibut movements north of the Pribilofs (Novikov, 1964). 


Halibut spawn annually for an extended period--November through March--that 
eaks in January. Spawning occurs along the continental slope at depths of 
220 to 460 meters (Bell and St. Pierre, 1970). Dependent on water tempera- 
ture, the pelagic eggs hatch in about 2 weeks, and the larvae may be in 
pelagic waters for up to 6 months. During this period, they may be trans- 
ported several hundred kilometers by the ocean currents. Larval halibut less 
than 10 centimeters in length feed primarily on small crustacea. With in- 
creased growth, their prey becomes larger crustageny 4 fishes, and a wide 
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variety of the larger organisms in the benthic environment. Halibut grow 
fairly rapidly for the first 5 to 7 years and are relatively long-lived, with 
@ 42-year-old female and a 27-year-old male on record (Bell and St. Pierre, 
1970). 


(4) Greenland Turbot (Reinhardtius hippoglossoides): 


‘This species inhabits Navarin Basin waters in considerable numbers, with large 


concentrations west of St. Matthew Island. The 1981 biomass estimate for the 
eastern Bering Sea was about 50.2 million metric tons. Greenland turbot have 
@ seasonal change in depth, with most of the population being found in warmer 


waters at 600 to 900 meters in winter, 400 to 700 meters in spring, and 200 to 


700 meters in summer (Shuntov, 1970). Based on some stomach contents 
consisting of epipelagic pink salmon, Greenland turbot may also migrate 
vertically to feed (Shuntov, 1966). Generally, however, adult Greenland 
turbot are demersal, and their eggs and larvae are found at depths of 30 
meters or more. Greenland turbot spawn in the fall, most likely over the 
continental shelf, and at depths in excess of 100 meters. 


The arrovtooth flounder (Atheresthes stomias), flathead sole (H\ppoglossoides 
elassodon), Alaska plaice (Pleuronectes qu quadrituberculata), ad rock sole 
—— bilineata) are other abundant flatfish of the Bering Sea shelf 

Navarin Basin. For the most part, these flounders and their eggs and 
larvee inhabit the deeper waters of the eastern Bering Sea and the Navarin 
Basin. 


(5) Pacific Cod (Gadus mac halus): Pacific cod are 
relatively fast-growing and short-lived fish. ct, enthic, Pacific cod are 
found in shallow waters to as deep as 550 meters but are most abundant at 
depths between 80 to 260 meters. There is an intraseasonal bathymetric 
migration to deeper waters in the winter months, and to shallower waters in 
the spring and summer (Forrester, 1969). 


Pacific cod range from the Aleutians north to St. Lawrence Island. Spawning 
periods and areas for cod in the eastern Bering Sea have not been well deline- 
ated. Eggs coilected elsewhere are demersal and slightly adhesive; develop- 
ment to hatching takes about 2 weeks, at a temperature of 5°C. The Pacific 
cod has a large egg complement, several million eggs for even relatively small 
femsles, and in excess of six million for larger fish. Egg survival is high, 
but natural mortality of larvae is also high. 


Larvae and juvenile cod have been found to eat copepods, while the larger fish 
consume a variety of invertebrates and fishes including worms, crabs, 
mollusks, shrimps, herring, sand lance, walleye pollock, and flatfishes. 
Apparently, cod form localized populations in various areas of their distribu- 
tion and perform seasonal migrations of 300 to 500 kilometers (Moiseev, 1956). 
Low (1974) reported an east/west movement in the eastern Bering Sea between 
the continental slope and shelf. 


(6) Sablefish (Anoplopoma fimbria): This species, 
sometimes called black cod, is not found in great numbers in the eastern 
Bering Sea where it is near the northern limit of its range. Sablefish occupy 
a wide range of depths: the pelagic eggs and larvae in the near-surface 
waters, juveniles in surface and inshore waters to a depth of about 150 
meters, and adults as deep as 1,200 meters. In the eastern Bering Sea, 
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bulk of the adult population appears to reside at bottom deoths 
: meters (Kulikov, 1965), with a probable spring bathymetric shift 
shallow water. Each day adults move vertically to upper waters to feed 

daylight; they congregate near the sea bottom to feed at night. 
Sablefish grow to 1 meter in length and a weight of 57 kilograms. 


At maturity, sablefish have an average length of 61 centimeters for males (5 
years) and 71 centimeters for females (7 years). Some sablefish conduct 
extensive migrations throughout the Bering Sea, the Gulf of Alaska, and the 
Pacific Northwest coast. Although widely distributed geographically, the 
adult biomass is largely confined to the outer continental shelf and slope. 
Schooling behavior is inherent in sablefish during much of their lifespan. 


Sablefish spawn during the winter in deep waters (250-750 m) (Thompson, 1941). 
Shubnikov (1963) reported eastern Bering Sea sablefish as spawning in Febru- 
: ary. According to Kobayashi (1957), spawning has only been observed to occur 
; in the south and southeastern areas: in the Bower's Ridge and Aleutian Islands 

regions. After spawning, the eggs rise to the surface where development 
occurs. Smaller sablefish may have 100,000 eggs, and larger ones may have 
over a million. 


Depending on the life stage, geographic location, season, and availability of 
prey, sablefish prey on a wide variety of organisms including fish, shrimp, 
ctenophores, pollock, herring, and capelin. Sablefish sre prey for halibut, 
sea lions, lingcod, and other marine fishes and mammals. 


(7) Rockfish: About 11 species of rockfish occur in the 
eastern Bering Sea, with one, the Pacific Ocean perch (Sebastes alutus) of 
primary abundance and commercial value. Pacific Ocean perch are found over a 
wide depth range--from nearshore siallow waters to as deep as 2,800 meters 
(Hart, 1973). Pacific Ocean perch are common in large concentrations from the 
Pribilof Islands to Unimak Island. ‘he densest populations of Pacific Ocean 
perch occur during spawning from January through May west of the Pribilof 
| Islands and at depths of 340 to 420 meters (Morris, 1981). Pacific Ocean 
perch give birth to live young, and the progeny are probably born in the 

spring. Each female produces an average of about 10,000 young. The larvae 
3 are 5 to 8 millimeters long at birth and live a planktonic existence for 
pearly a year before beginning a demersal existence. Juvenile rockfish are 
b, found near rocky areas where they mainly feed on copepods. As they mature, 
5 they move to deeper waters. Adults feed on euphausiids, copepods, fish, and 
squid (Pereyra et al., 1976). Pacific Ocean perch grow slowly and are 
long-lived; a l4-year-old fish rarely exceeds 40 centimeters. The other 
rockfish species of the eastern Bering Sea have life histories similar to the 
Pacific Ocean perch: each species is found at similar depths and all adults 
are denersal. 


(8) Atka Mackerel: The Atka mackerel (Pleurogrammus 

te ) is distributed in the Bering Sea from the Aleutian Islands to 
Po oC Although demersal, they are frequently taken from the upper- 
water layers. Their average length is 27 to 33 centimeters. Atka mackerel 
spawn from June to September in coastal areas with stony or rocky bottoms, and 
the benthic eggs are deposited in large masses. The larvae are pelagic at 
depths of 2 to 30 meters, but they move toward the surface at night. 


III-12 


10€ 


: 
7 
2 


b. Salmon: Pacific salmon of both American and Asian origin 


‘inhabit the Navar.. Basin during their adult-spawning and ocean-rearing 


migrations. Distribution, timing, and numbers of salmon that migrate here are 
mot known; howev:r, further study would not materially contribute to better 
salmon management in terms of this timing and distribution. Straty (1981) 

that chum salmon destined for Worton and Kotzebue Sounds sove 


+ guggests 
- mortheast of St. Matthew and St. Lawrence Islands. Spawning sockeye salmon 


— — — Based on the gillnet catch of the Japanese 


“ Pomelations of Pacific salmon are on the Bering Sea shelf are shown in(Table 
-5. The relative abundance of Bering Sea salmon by river systesx — — 
in Table III-6. 


Whether salmon smolt from the Yukon and Kuskokwim Rivers (and other river 
systems northward from these two major rivers) migrate through the Navarin 
Basin or its vicinity has not been determined. Juvenile chum, pink, and coho 
salmon from these northernmost systems probably migrate along the coast for 
their first few months of ocean life. The early ocean movement of juvenile 
chinook salmon is not well known, but limited sampling suggests that the 
migration of this salmon species is also coastal. 


Juvenile sockeye were found to school and to be most abundant in the upper 5 
meters of water during seaward migration. Within this depth, they are most 
abundant st 1 meter at night and at 2 meters during daylight. Juveniles 
probably migrate at similar depths. Adult spawners also migrate at relatively 
shallow depths. 


In the ocean, Pacific salmon consume a variety of organisms froe the pelagic 
waters. Juvenile salmonids prey on copepods, euphausiids, and a variety of 
other macroscopic orgeniems. Chinook and coho adults feed on herring, cape- 
lin, eulachon, and similar size finfish that are encountered in the 


upper-water layers. 


(1) — He lasi): Pacific 
herring only overwinter in . These fish 
annually spewn in Bristol Bay and in other areas between the Kuskokwia and 
Yukon Rivers in late spring (Wespested and Barton, 1979). Summer and fall 
distribution for both adults and early progeny appears to be in the nearshore 


areas of the eastern Bering Sea, and temperature may be the major factor 
influencing seasonal distribution (Svetovidov, 1952). 


Eulachon, and Sand Lance: 


“The major herring wintering grounds are located between 57° and 59°N. lati- 


tude, ean area of about 1,600 to 3,000 square kilometers. Distribution within 
thie area shifts in relation to the severity of the winter: north and west 
during mild winters; south and east during severe ones. 


During the day, dense herring schools are found a few meters off the bottom at 
depths of 105 to 137 meters and at water temperatures of 2 to 3.5°C (Dudnik 


_, ead Usol’tsev, 1964). Early in the winter there is a daylight vertical move- 
< gent, but as the season progresses herring schools remain on or slightly off 


the bottom (Shaboneev, 1965). 
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Table III-s 
Inclusive Detes of Peak Abundance cf Neturing Pacific Salmon om the Bering Ses Shelf During Spamming Migreticn 
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The 3,000-ueter tecbech is the vicinity of the heeviest concentration of « calmer species was Gelinssted as the “shelf edge.” 
Ares, Cold Bay, M4Lacao. Detes ere besed an commercial fishery catches. 

Gsieee epewning sigretions te river systems of the sorthers Aleste Peninsule, {.¢., those thet resch peak sbundence in the fishery ia « short 
Jams 33 apt July 10, and those thet cocur over « lang pericd of tine between June 20 and August 25 with no definable peck period of abundance (A. BR. 


, MBPEG, Anchorage, Alaska. Dates are based on commercial fishery catches. 


Table Iil-< 
Reletive Abundance of Pacific Salmon Proéuced iz 
River Systems Tributary to the Bering Ses Shelf os Indicated by sverage Catches 
free 1961 to 1977 and Avallabic Soviet Catce 


; Spec ies 
is fish) 
feckere om mua! Chincet Come Tots) 
7, 49600 —EX— 97.4 43.0 9,168.3 
2* as.’ oo ecarve ecarce $70.4 
6.002 318.6 0.54 8.1 %.2 428.4 
233.3 73.2 6.8 4.7 32.8 0.8 
9.0 90.4 %.3 3.7 78.4 3.0 
0.32 14.5 99.5 3.0 5.8 182.8 
0.008 168.1 0.00% 0.003 - 168.1 
* * * 
7 1,671.4 1,286.6 342.1 1%.2 
a. ud 11.5 2.2 16 
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Herring spawn in relatively shallow nearshore water in late spring where very 
large numbers of adhesive eggs are deposited on rocky substrates and marine 
vegetation: the kelps and rockweeds. The eggs hatch in about 10 to 23 days 
dependent on water temperatures (Musienko, 1970; Hart, 1973). The larvae 
probably remain relatively close to shore until fall. Past and present 
commercial catches indicate that spawned adults and rearing juveniles may also 
be distributed in coastal areas for some time during the year. 


(2) Capelin (Mallotus villosus): A relatively small 
fish, mature specimens generally range from 13 to 20 centimeters in length, 
although Bering Sea capelin may reach 25 centimeters. Ranging off the Pacific 
Ocean and the Bering and Chukchi Sea coasts, distribution extends from Juan de 
Fuca Stzvait, Washington to Point Barrow, Alaska. Off the Asiatic coast, 
capelin range from the Sea of Chukotsk south to Hokkaido Island and Korea 
(Hart, 1973; Lewbel, 1983). Capelin spawn on beaches or in deeper water and 
are highly specific as regards spawning conditions. Pebble size, water 
temperature, and tide action are critical. The adhesive eggs are deposited on 
a specific substrate (Warner and Shafford, 1981). Most capelin spawn at 3 to 
4 years of age, and most die after spawning. In the Bering Sea off Alaska, 
capelin spawn in late spring, and the ircubation period, dependent on water 
temperature, varies from 1 to 4 weeks (Musienko, 1970; Warner and Shafford, 
1981). The larvae are pelagic. They are near the surface during the warm 
seasons and move to the bottom in winter. The larvae are also believed to 
migrate far offshore (Lewbel, 1983). Capelin are filter feeders, with 
euphausiids comprising the highest proportion of food by weight. Capelin also 
feed on copepods and amphipods. Capelin are extremely important food for 
other fish, marine mammals, and birds. 


(3) Rainbow Smelt (Osmerus mordax): This species is 
found off Alaska from Southeastern Alaska to the Chukchi Sea. It generally 
occurs in the continental shelf area to depths of 120 meters. Overall length 
can exceed 30 centimeters, but most fish rarely exceed 20 centimeters. 
Rainbow smelt are pelagic schooling fish; they migrate to streams to spawn in 
the spring. The adhesive eggs are deposited on the substrate, and the 
incubation period, dependent on water temperature, varies from 19 to 29 days 
(McKenzie, 1964). Larval smelt feed on copepods, amphipods, cladocerans, and 
aquatic insects (Scott and Crossman, 1973). Mysids and amphipods are food for 
larger immature smelt, while the adults are piscivores, feeding on a variety 
of other small marine and anadromous fishes (Macy et al., 1978). 


(4) Eulachon (Thaleichtys pacificus): This species of 
the eastern Bering Sea (including the Pribilof Islands and into Bristol Bay) 
is anadromous and spawns from March to May. The adhesive eggs are deposited 
on coarse sand or gravel substrates where they hatch in 3 to 6 weeks (Scott 
and Crossman, 1973). The larvae are about 5 to 7 millimeters long. Larval 
eulachon feed on copepods, mysids, ostracods, and the larvae of their own 
species (Hart, 1973). Juveniles and adults eat euphausiids and copepods. 
Eulachon grow to a length of about 23 centimeters, but most mature fish are 
smaller (Hart, 1973). When concentrated for spawning, halibut, cod, sea 
lions, and gulls are reported to follow eulachon migrations (Hart, 1973). 


(5) Sand Lance (Ammodytes hexapterus): This forage fish 
attains a maximum body length of about 10 inches. It is widely distributed 
throughout the eastern Bering Sea but is most often found in the coastal zone. 
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This species travels in large schools and burrows into the bottom sands. Off 

es Praser River in British Columbia, larval sand lance up to 25 millimeters 
. have been collected during early summer. Adult sand lance feed 
: copepods and their eggs, nauplii, and a wide variety of other foods. 
3 Im turn, sand lance are prey for chinook and coho salmon, halibut, fur seals, 
i and other marine vertebrates (Hart, 1973). 
. 
F 
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d. Shellfish: Three king crab species are found within or 
the Navarin Basin and in other areas of the eastern Bering Sea as well. 


These species in their order of commercial importance in the Navarin Basin are 
the blue king crab (Paralithodes platypus), the red king crab (P. 


ica), and the brown (gold) king crab (Lithodes ispina). The 
in and eastern Bering Sea also have some Tanner (snow) crab, 
(Chionoecetes gairdi, C. opilo) and, where distribution overlaps, their hybrid 
occurs. Dungeness crab (Cancer magister) is found in some bays in the 
Aleutian Islands and on the north side of the Alaska Peninsula. The Korean 
hair crab (Erimacrus isenbeckii) has been fished commercially in a few areas 
of the eastern Bering Sea. , 


(1) Blue King Crab (Paralithodes plat )}: Blue king 
crab are found in a broken band from the Pribilof Islands north to the Bering 
Strait. Harvestable populations occur near the Pribilof, St. Matthew, and St. 
Lawrence Islands. Herendeen Bay, on the north side of the Alaska Peninsula, 
and some Asian coastal areas also have populations of this species (Wallace, 
: Pertuit, and Hvatum, 1949). This crab may rely on specific substrates during 
the early part of its life cycle in the benthic zone. This habitat consists 
largely of rock, cobble, and “shell hash"--a mixture of shell material from 
four species of bivalve mollusks (three clam and one snail species) (Armstrong 
et al., 1985). This habitat provides prey organisms for juvenile blue king 
crab as well as affording shelter from predators. This habitat sustains 
relatively large numbers of juvenile blue king crab within comparatively smail 
areas. Unlike the other king crab species, the blue king crab may only 
produce offspring on a biennial basis, and the larval release time may be 
later than for the red king crab. Female blue king crab have been observed 
molting and hatching eggs in late July near the Pribilof Islands (Karinen, 
1974). In 1983, king crab larvae were collected in large numbers between St. 
Paul and St. George Islands in the Pribilofs at depths of 40 to 60 meters. 
Larval densities averaged about 4,000 per 100 square meters (Armstrong et al., 
1985). Recent investigations of the distribution and life history of this 
crab suggest that its limited distribution is due to its specific benthic 
substrate requirements: shell-hash material from marine mollusks and 
crustaceans (McMurray et al., 1984). 


(2) Red King Crab (Paralithodes camtschatica): The red 
king crab population has declined in recent years due to an unknown cause or 
causes. Major concentrations of this crab occur up to 160 kilometers offshore 

. from Unimak Pass to Port Heiden on the north Alaska Peninsula. The species is 

a found in lesser numbers in many other Bering Sea areas. Distribution is 
dependent on bottom temperature, with adult males inhabiting a temperature 
range of 0° to 5°C (maximum abundance at 1.5°C). Adult females are found at 
the same temperature range but are most abundant at a temperature range of 3° 
to 5°C. (Stinson, 1975). 
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crab migrate inshore to molt, mate, and release larvae during the 
Major spring concentrations are found from Amak Island to the Black 
Hills/Port Moller area off the north Alaska Peninsula. Following mating, the 
females carry the eggs until the next spring when hatching and release occur. 
The fertilized eggs are carried externally. Pelagic larvae of this crab occur 
first at the surface, and, as they molt into successive stages, they sink 
lower in the water column until becoming bottom—dwelling juveniles in late 
summer of their first year. During their time in pelagic waters, the 
relatively immobile larvae are carried further offshore toward inner Bristol 
Bay (Pereyra et al., 1976). 


(3) Brown King Crab (Lithodes aequispina): Brown king 
crab has been commercially exploited only in recent years. Little is known of 
its life history, distribution, or population. Generally, brown king crab 
adults are found in the deeper waters along the continental slope and the 
current harvest is largely from the wstern Aleutian Island area. 


(4) Tanner Crab (Chionoecetes opilio and C. bairdi): 
These two species of commercial importance are distributed widely y throughout 
the southeastern Bering Sea and generally occur at depths of 40 to 100 meters 
and greater (Lewbel, 1983). C. opilio are common throughout the southeastern 
Bering Sea; however, C. bairdi are concentrated in two major areas: around 
the Pribilof Islands and immediately north of the Alaska Peninsula (Jewett and 
Feder, 1981). Tanner crab make annual, seasonal spawning migrations, moving 
to shallower water in spring and summer. During fall and winter, they inhabit 
deeper waters. Tanner crabs breed in shallow-shelf waters from January to 
May. Eggs are carried on the female for about 11 months, and hatching is 
temperature- dependent. The larvae are in pelagic waters for about 3 months 
before they become benthic. Tanner crab larvae feed on phytoplankton and 
zooplankton. Benthic juveniles consume diatoms, hydroids, and detritus. 
Adults consume shrimp, polychaetes, clams, hermit crabs, and brittle stars and 
are also scavengers. Where their distribution overlaps, C. opilio and C. 
bairdi tend to hybridize to a considerable degree. 


(5) Korean Hair Crab (Erimacrus isenbeckii): This crab 
has been fished commercially off the Pribilof and eastern Aleutian Islands, 
and populations also are found along the north side of the Alaska Peninsula. 
Based on commercial catches to date, the smaller crab seems to be distributed 
unevenly throughout the area. The present catch is incidental to the king and 
Tanner crab fisheries. Very little is known of the biology of this crab 
species. It is found at depths of 10 to 36 meters. Males may reach lengths 
of 128 millimeters, and the largest recorded weight is 1.95 kilograms 
(Armstrong et al., 1981). Females are rarely larger than 80 millimeters in 
carapace length (Otto et al., 1980). The eggs are carried on the female and 
hatch in the spring. 


(6) Dungeness Crab (Cancer magister): This crab has been 
harvested from two bays on Unalaska Island and from the Rootok Island area 
(ADF&G, 1983). The shallow, nearshore waters of the north Alaska Peninsula 
are the probable northern limit for this species. 


e. Shrimp: The Bering Sea has at least six families of 
shrimp, but only one, Pandalidae, is of commercial importance. Of the five 
species of this family, only three are or were fished in this area. 
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(7) Pink (Pandalus borealis): This species is 
widespread throughout the Bering Chukchi Seas and in Asian waters. During 
the early 1960's, commercial concentrations were located northwest of the 
Pribilof Islands, and these stocks supported a Japanese and Soviet fishery 
until 1966. Fishable populations occur from 54 to 400 meters, and northwest 
of the Pribilof Islands, the species occurs in quantity along the 100-meter 
isobath of the continental shelf. Stocks for P. borealis from a 1979 survey 
that extended over an area of 30,400 square nautical miles (Pribilof Islands 
to St. Matthew Island and out to the U.S./U.S.S.R. Convention Line) indicate 
a mean biomass estimated at 140 million pounds, with an 80-percent confidence 
interval of 120.5 to 159 million pounds (Anderson, 1981, oral comm.; Armstrong 
et al., 1981). As males, pink shrimp mature at 3.5 years in the Bering Sea 
and breed for 2 seasons. After a transitional period, they develop female 
characteristics by 5.5 years (Ivanov, 1969; Butler, 1980). Bering Sea water 
temperatures slow growth and development, extend the ovigerous period, and 
greatly determine the seasons of spawning and hatching (Butler, 1980). The 
normal lifespan for P. borealis in the southeast Bering Sea can be up to 6.5 
years (Ivanov, 1969). In the southeast Bering Sea, shrimp spawn from August 
to mid-September, and the fertilized eggs are carried on the female from then 
until mid-May. The larvae are planktonic for about 3 months before entering 
the benthos. Newly hatched larvae feed on diatoms and zooplankton; the 
adults’ diet consists of benthic mollusks, detritus, small crustaceans, 
polychaetes, echinoderms, protozoa, copepods, euphausiids, mysids, and other 
shrimp and crab larvae (Barr, 1970a,b; Butler, 1980). Shrimp perform daily 
vertical migrations, leaving the bottom at dusk, dispersing throughout the 
water column during the night, and returning to the bottom at dawn (Barr, 
1970a,b). Pribilof shrimp populations, affected by winter cooling, migrate 
from 48 to 64 kilometers toward the outer shelf from depths of 85 to 100 
meters where temperatures are warmer and more stable (Ivanov, 1969). Pacific 
cod, pollock, and halibut are some fish species that prey on shrimp. Gray and 
humpback whales, marine birds, and harbor seals are some of the warmblooded 
species that also prey on pandalid shrimp (NPFMC, 1978; Lowry, Frost, and 
Burns, 1978). The life histories of other pandalid shrimp species of the 
eastern Bering Sea are similar to P. borealis. Due to this similarity and 
their relatively low populations, they will not be discussed. 


f. Mollusks: Snails, clams, squid, and octopus in the 
southeastern Bering Sea are not heavily exploited at this time. The Japanese 
operate a pot fishery for snails, and they, along with other nations fishing 
in the area, also harvest some squid on a small scale. About 15 species of 
large snails are found in the eastern Bering Sea. Based on a 1975 survey, 
they comprise a relatively large part of the invertebrate biomass: 6.6 
percent (MacIntosh, 1980). These benthic invertebrates deposit their adhesive 
eggs on a variety of substrates, and all species produce an extremely large 
number of eggs. 


2. Marine and Coastal Birds: This discussion summarizes and 
incorporates by reference the description of marine and coastal birds con- 
tained in the Navarin Basin Sale 83 FEIS (USDOI, MMS, 1983a) and the St. 
George Basin Sale 89 FEIS (USDOI, MMS, 1985a), supplemented with additional 
information as cited. 
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The Bering Sea contains a majority of Alaska's largest seabird colonies 
~(100 ,000+ individuals) as well as hundreds of lesser concentrations (Sowls et 
al., 1978; Trapp, 1980). In addition, critical staging areas, migration 
routes, and overwintering areas occur in this region. Recent studies in the 
Bering Sea, especially in the general area of this proposed lease sale, have 
examined pelagic distribution and abundance of birds (Hunt et al., 198la, b; 
Gould et al., 1982; Schneider, 1982; Eppley and Hunt, 1984; Springer et al., 
1985; Hunt and Harrison, 1986; Harrison, 1987; Hunt et al., 1987; USDOC, 1987; 
Piatt et al., 1988; Troy, 1988, oral comm.), as well as numbers, productivity 
and food habits of birds nesting on St. Lawrence Island (Roseneau et al., 
1982; Springer et al., 1985; Piatt et al., 1988), St. Matthew Island (Springer 
et al., 1983, 1985; Murphy et al., 1987), Cape Peirce (Johnson, 1985), the 
Pribilof Islands (Hunt et al., 198lc, d; Craighead and Oppenheim, 1982; 
Johnson, 1985; Byrd et al., 1985; Byrd, 1986, 1987; Jones, 1986; Harfenist, 
1988), and in the eastern Aleutian Islands (Nysewander et al., 1982; Byrd et 
al., 1983; Troy, 1988, oral comm.). Concentration and success of these 
populations ultimately depend on an extensive and unusually productive food 
base in the Bering Sea (Hunt et al., 198lc; Springer and Roseneau, 1985; 
Springer et al., 1986, 1987). 


Over 75 species of seabirds, waterfowl, and shorebirds breed, migrate, or 
overwinter in this region. Of particular importance are several species of 
waterfowl, and the Alcidae (murres, auklets, puffins); a majority of the 
alcids have their centers of abundance in the Bering Sea. 


In the Navarin Basin area, St. Matthew, Hall and Pinnacle Islands (located 
about 50 kilometers east of the sale area) are important both in summer, when 
large numbers of seabirds nest there, and in the winter/spring season when 
many seabirds and waterfowl occupy the polynya and other open water nearby. 
Other areas that potentially could be affected as a result of petroleum 
development in this area include the Pribilof Islands, Unimak Pass, and St. 
Lawrence Island. 


(1) Pelagic Distribution and Abundance: Typically, 
pelagic distribution of birds in the Bering Sea exhibits a "patchy" pattern of 
high and low densities (Hunt et al., 1987; Piatt et al., 1988), with scattered 
individuals or flocks coalescing into larger assemblages for short intervals 
and then dispersing (Hunt et al., 198lc). This is determined to a large 
extent by the distribution of prey (plankton and forage fish) concentrations, 
and specific areas may be utilized repeatedly throughout the breeding season 
and from year to year (Schneider, 1982; Kinder et al., 1982; Schneider et al., 
1984). In the Bering Sea, the greatest pelagic densities of birds are 
observed in late spring, summer, and fall over the outer continental shelf 
(100-200 m depths) and the shelf break (Fig. III-10; Table III-7; see also 
Gould et al., 1982). Densities in the inner-shelf zone (within the 50 m-depth 
contour) are high in summer and fall, and are strongly influenced by the 
presence of enormous numbers of southern hemisphere shearwaters (estimates 
range from 9-20 million) that frequently concentrate in huge flocks. Like- 
wise, major nesting areas in or near the outer shelf (Pribilof Islands), 
middle shelf (St. Matthew Island) and inner shelf (Cape Peirce) considerably 
increase bird densities in these zones. 
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(C) FALL, SEPTEMBER —NOVEMBER 


Source: Hunt et al., 19810. 1A species, air and ship surveys. 


FIGURE III-10. PELAGIC DISTRIBUTION OF MARINE BIRDS IN THE SOUTHEASTERN BERING 
SEA IN (A) SPRING, (B) SUMMER, AND (C) FALLYy 
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Bird-Density Indices (birds/km*) for 


Table III-7 


the Eastern Bering 


Seaggns and Habitat in 
Sea— 


Winter 2/ Spring Summer Fall 
) 

Species Group CS SB OC CS SB OC CS SBOC SSB OC 
Pulaar 132 311 2 3 16 3. 12 352/ 9 
Shearvaters 0 0 0 334 g12/13 335 1042/2 
Storm petrels 03 1 1 2 2 ae ao. 2 
Larus gulls fi 4 eS eee 2s 
Kittivakes ee se 121 ge ee Fe} 
Alcids 16 2 2 34 20 5 $172 #9 32 
Total birds’ 31 9 7 56 41 12 1092/58 11 65 1572/17 
Total birds 

minus shear- 

vaters 31 9 7 53 38 12 28 45 8 30 53 15 


Source: Adapted from Runt et al., 198la. 


1/ Data are derived from combined ship and air surveys. Habitats include 
continental shelf (CS), shelf break (SB) and oceanic waters (0C). 

2/ Based on a single aerial survey and no ship surveys. 

3/ These densities are highly biased from sightings of large flocks. 

4/ All densities have been rounded to nearest whole number. A "+" indicates 
fewer than 0.5 birds/kn’. 

5/ Includes waterfowl, shorebirds, and others not listed in the table. 
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During winter and early spring months (December-April), most pelagic birds 
(including some waterfowl species) occur south of the pack ice, although 
substantial numbers do occupy open leads or polynyas in the pack (Brown and 
Nettleship, 1981) exploiting prey concentrations which may occur along the ice 
edge (Alexander, 1981; Bradstreet and Cross, 1982). Densities of 99 and 561 
birds per square kilometer have been recorded in open water over the shelf and 
in the ice front, respectively (Divoky, 1979), and densities of 1,000 birds 
per square kilometers are not uncommon (Divoky, 1981). Large concentrations 
of waterfowl and seabirds have been observed in open water near both St. 
Matthew and St. Lawrence Islands (Fav and Cade, 1959; McRoy et al., 1971; 
Sowls, 1983, oral com.). 


In late spring (April-June), the northward migration of seabirds and waterfowl 
proceeds over a broad front in the southern and central Bering Sea, as well as 
along more well defined coastal routes (Graphic 1). Prior to breakup, spring 
migrants tend to gather along the ice edge. Decomposition of the ice during 
this period facilitates movement of birds to the vicinity of more northern 
nesting colonies or breeding grounds where they are concentrated in open 
water. Average shelf density recorded in the Navarin Basin area in this 
season is 40 birds per square kilometer while 100 birds per square kilometer 
have been found near nesting colonies (Divoky, 1981; Eppley and Hunt, 1984). 
In the southeastern Bering Sea region, shelf density (Table ITI-7) generally 
averages 56 birds square kilometer (68/km* including coastal areas), with 41 
to 54 birds per square kilometer along the shelf break (Hunt et al., 198la,b; 
Gould et al., 1982); outer-shelf densities as high as 1,048 birds per square 
kilometer have been recorded. 


Summer densities reflect the concentration of birds at nesting areas and their 
associated patterns of foraging. Density on the shelf more than doubles to 
109 birds per square kilometer (Hunt et al., 198la), and nearly doubles again 
(211/km*) if nearshore waters are considered (Gould et al., 1982). Near St. 
Matthew Island, where most of the summer residents forage, density increases 
to 193 birds per square kilometer (Eppley and Hunt, 1984). Murres and auklets 
are the most abundant species. Critical foraging areas for most species 
probably lie within 50 kilometers of the island. Density over the middle 
shelf (50-100 m depths), away from St. Matthew Island, declines to 19 birds 
per square kilometer in summer after overwintering birds have dispersed. 
Northeast of the Navarin area, summer density in the vicinity of St. Lawrence 
Island exceeds most other areas (343 birds/ km?) because of the large numbers 
of auklets present. Recent pelagic surveys in this area (Piatt et al., 1988) 
have confirmed past assumptions that large numbers of both auklets and murres 
from this colony complex forage northwest of the island (Redard, 1969a; 
Searing, 1977; Divoky, 1979; Roseneau et al., 1982). Overall, mean high 
densities recorded during this survey were 116 birds per 10-minute count for 
least auklets, 51 per 10-minute count for crested auklets, and 26 per 104 
minute count for murres. Mean high counts were 395, 197 and 62 birds per 
10-minute count for least auklets, crested auklets and murres, respectively. 
These data support the finding by Hunt et al. (1987) that least, auklets are 
highly concentrated during foraging bouts, probably in the vicinity of spe- 
cific hydrographic structures. By comparison, Hunt et al. (198lc) found 
breeding-period densities in the Pribilof Islands, southeast of the Navarin 
Basin, varying from 431 birds per square kilometer southwest of St. George 
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Island to 530 birds per square kilometer northeastward. These densities 
suggest that about 600,000 birds are present over the water in this area at 
- any given moment. 


Postbreeding-season dispersal of birds over large areas of the Bering Sea 
apparently results in the relatively low average densities (7-22 birds/km*) in 
Navarin Basin pelagic habitats sampled by Eppley and Hunt (1984). Density 
over the entire eastern Bering Sea shelf in fall is 65 birds per square 
kilometer (Table III-7). Density at the shelf break is considerably higher 
(157/km*) and reversed from the summer situation, as shearwaters move further 
offshore, and postbreeding adults and young of other species disperse to this 
habitat in fall. Shearwater densities of 354 per square kilometer have been 
recorded during this season. 


(2) — Phenology: The approximate breeding season 
schedule for the Pribilof Is 8, representative of the southeastern Bering 
Sea region, is shown in Figure III-]1. Birds arrive in the vicinity of 
nesting colonies in April and early May, and lay eggs in May and June, 
although there may be considerable variation among species, areas, and years. 
For example, the median laying date for both auklets and murres on St. 
Lawrence Island was about July 1 in 1987 (Piatt et al., 1988). The young of 
most species fledge from late August into October and begin their dispersal to 
overwintering grounds by swimming. 


(3) Breeding Colonies: In the vicinity of the proposed 
Navarin Basin sale area, large rd colonies exist on St. Matthew, Fall, 
and Pinnacle Islands. Major regional colonies also exist on St. Lawrence 
Island and the Pribilof Islands, and substantial numbers nest on Wunivak 
Island and in the Unimak Pass area (Graphic 1). During the breeding season 
(May-October), an estimated 1.4 million seabirds occupy St. Matthew, Hall and 
Pinnacle Islands (Sowls et al., 1978), representing about 9 percent of those 
occupying major colony complexes in the Navarin Basin region (Table III-8). 


Reproductive success at these colonies may vary considerably from year to 
year, depending principally on the variation and interaction of biological and 
environmental factors. For example, in 1982 both kittiwakes and wsurres 
experienced almost total reproductive failure on St. Matthew Island--it was 
probably food related (Springer et al., 1983, 1984, 1985, 1986; Springer and 
Roseneau, 1985). Kittiwake reproduction consistently has been poor over the 
past viecade at major Bering Sea colonies, with average breeding success of 0.4 
young per pair per vear (Hatch, 1986). On the Pribilof Islands, murre and 
kittiwake reproductive success consistently has been lower in the 1980's than 
was recorded in the 1970's (Hunt et 2l1., 198lc; Byrd et al., 1985; Byrd, 1986, 
1987). 


The most sbundant species nesting on St. Matthew, Hall, and Pinnacle Islands, 
(parts of the Alaska Maritime National Wildlife Refuge) sre fulmar, kittiwake, 
murres, and least and crested auklets (Sowle et al., 1978). Though such 
smaller in arsa, Hail Island's extensive towering cliffs and talus slopes host 
similar numbers of birds as St. Matthew Island. 


Likewise, the most abundant species occupying the extensive nesting cliffs on 


the Pribilof Islands are fulmars, kittiwakee, murres and auklets. About 8 
percent of the world population of red-legged kittiwakes and 9? percent of the 
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Table III-8 
Total Estimated Numbers of Seabirds Nesting in 


Major Colony Complexes and the Smaller Coastal Colonies 
of the Eastern Bering Sea 
Estimated 
4 Area Gattisenayt! Percent 
& 
Western Aleutian Islands 3.31 21.2 
_ Eastern Aleutian Islands 2.81 17.9 
: Pribilof Islende~/ 2.68 17.1 
F Walrus Islands 0.57 3.6 
. Capes Nevenhan, Peirce>’ 0.99 6.3 
Nunivek Island 0.32 2.0 
St. Matthew, Hall, Pinnacle Islands 1.44 9.2 
St. Lawrence Island 1.84 11.7 
. King Island 0.25 1.6 
Little Diomede Island, Fairway Rock 1.31 8.4 
Small Coastal Colonies 0.16 1.0 
Total 15.68 99.9 


Sources: Sowls et al., 1978; Craighead and Oppenheim, 1982; Johnson, 1985. 


1/ These values represent the best available estimates of seabird popula- 
tions occupying Bering Sea colonies. With the possible exception of the 
Pribilof Islands and Cape Peirce, totals for most colonies probably are 
underestimated, especially where crevice- and burrow-nesting species 
occur. 

2/ Recent investigations suggest the Pribilof Islands total is less than 
indicated. 

3/ Recent investigations indicate a reduced total for the Cape Peirce area 
since much nesting habitat is unoccupied. 
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St. Paul. A large proportion of 


reed on the Pribilofs. About ten times 
as on 
50 kilometers of the colonies while 


forage within 
fulmars forage along the shelf break. Populations of certain 
especies (e.g., red-faced cormorant, both kittiwakes, thick-billed murre, 
parakeet and crested auklets) apparently have undergone substantial declines 
recently (Craighead and Oppenheim, 1982; Johnson, 1985). . 


High bird densities also occur in Unimak Pass. In particular, shearvaters 
forage here in summer and large numbers move between the North Pacific and the 
- Flocks of over a million individuals have been observed in the 
and August, and movements in excess of 25,000 birds per hour for 
have been recorded in April and May (Gill et al., 1978). 
are abundant in migration. For example, in late March, April 
move through the pass typically at about 500 birds per hour 
12,000 per hour recorded (Gill et al., 1978). Mean density of 
Pass in summer, including fulmars, storm petrels, gulls, 
alcids is 224 birds per square kilometer, or about 
given moment (Strauch and Hunt, 1982). The adjacent 
Islands support about 50 percent of the Alaskan population of 
whiskered auklets and about 45 percent of Alaskan tufted puffins. 
petrels and ancient mgurrelets may be much more abundant 

in this area than is known at present. The eastern Aleutians also are 
overwintering areas for several waterfowl species as well as many 

alcids. Arneson (1980) has recorded a mean winter density of 94 birds per 
equare kilometer in this area and much greater densities in certain 
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Waterfowl: Waterfowl use of the Navarin Basin area is greatest in winter and 

+ The St. Lawrence Island area provides an important winter retreat for 
an estimated 50,000 eiders and 100,000 oldsquaws from December to May (Fay and 
Cade, 1959; Fay, 1961). Likewise, the polynya associated with St. Matthew 
Island, as well as leads over much of the Navarin Basin ice front, support 
substantial numbers of king and common eider, harlequin duck, and oldsquaw 
(McRoy et al., 1971; Sowls, 1983, oral comm.). 


(4) Critical Habitat Areas: In the Navarin Basin region, 
the St. Matthew group, St. Lawrence Island, and the Pribilof Islands are 
seabird colony complexes of major importance. Associated foraging habitat 
surrounding the islands and that paralleling the shelf break is crucial to the 
well-being of these colonies. Open water near St. Matthew and St. Lawrence 
Islands provides important overwintering habitat for seabirds and waterfowl. 
Likewise, the eastern Aleutian Islands adjacent to Unimak Pass are important 
seabird producing areas as well as important overwintering areas for seabirds, 
waterfowl, and shorebirds. Unimak Pass provides a critical pathway for 
millions of migrating seabirds and waterfowl in spring and fall, as well as 
foraging habitat for seabirds, including millions of Southern Hemisphere 
shearwaters, from May to November. 


3. Pinnipeds and Polar Bear: This discussion summarizes and 


incorporates by reference the description of pinnipeds and polar bear 
contained in the Navarin Basin Sale 83 FEIS (USDOI, MMS, 1983a) and the St. 
George Barin Sale 89 FEIS (USDOL, MMS, 1985a), supplemented with additional 
information as cited. 
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Substsatial populations of four pinniped species regularly occur in the 
Navarin Basin sale area. Pacific walrus, spotted (largha) seal, ribbon seal, 
and bearded seal are ice associated for much of the year and depend on this 
substrate for critical phases of their annual cycle including birth, mating, 
and molting. Ringed seals and polar bears also occupy ice habitats in the 
northern Bering Sea. For all of these species, ice provides a substrate for 
resting and other activities near their food supply, and their abundance and 
distribution is tied closely to the extent, physical characteristics, and 
timing of formation or disintegration of sea ice (Burns et al., 1980, 1981). 
Northern fur seal and Steller (northern) sea lion populations are concentrated 
in the southern Bering Sea, but seasonal dispersals may bring them into the 
sale area. Pacific harbor seal and sea otter are coastal species which occur 
well outside the sale-area boundaries but could possibly be affected by 
activities associated with OCS development. General accounts of these 
species’ distribution, behavior, and ecology are given by Braham et al. 
(1877a,b, 1982), Haley (1978), Burns et al. (1980), SAI (1981), Frost et al. 
(1982), Lowry et al. (1982), Lewbel (1983), Strauch (1984), Braham et al. 
(1984), and Burns et al. (1985). 


Sea ice of varying continuity and consistency dominates the Navarin Basin from 
December through May (Burns et al., 1980; University of Alaska, AEIDC, 1983). 
Typically, the maximum southern ice advance lies near the shelf break from 
Bristol Bay northwestward past the Pribilof Islands to south of Cape Navarin 
(Graphic 2). The most important ice habitats for pinnipeds are the ice front, 
where relatively small unconsolidated floes form a band of varying width along 
the southern edge of the pack ice (Burns et al., 1981), and areas within the 
pack where open leads and polynyas provide ready access to food. 


(1) Walrus: In Alaska, Pacific walrus range from the 
Beaufort Sea to the southeastern Bering Sea, with about 270,000 to 290,000 
(1980 estimate) occurring seasonally in the Bering and Chukchi Seas (Krogman 
et al., 1979; Fay, 1982; Burns et al., 1985; Fay et al., 1986). Most of the 
animals migrate north and south with the seasonal pack ice. Herds of migrant 
walrus move south into the Bering Sea from October through December. During 
the winter months (January-March) walrus may be found wherever openings are 
numerous in the drifting pack ice; most animals occur in the relatively thin 
ice west and as much as 30) kilometers southwest of St. Lawrence Island 
(including St. Matthew Island), and in the Bristol Bay area (Graphic 2). A 
minimum of 2,000 walrus were observed in the vicinity of St. Matthew Island in 
February of 1983 (Sowls, 1983, oral comm.). Smaller concentrations occur east 
of the Pribilof Islands and southwest of Cape Navarin. Mating occurs during 
this period, primarily in the St. Lawrence Island and Bristol Bay areas (Fay 
et al., 1984a). 


Beginning in April, pregnant females and those with young (primarily) move 
north with the receding pack ice leaving behind substantial numbers of adult 
and subadult males. Spring densities of 4.5 individuals per square kilometer 
have been recorded in the vicinity of St. Matthew Island and westward 
(Brueggeman and Grotefendt, 1986). Calves are born on the ice in the northern 
Bering Sea from April to June (Table III-9). Adult and subadult males, which 
remain in the Bering Sea in summer, most consistently haul out at several 
sites in northern Bristol Bay (Graphic 2), especially Round Island (15,000: 
Fay and Lowry, 1981), and on St. Matthew and Hall Islands (500: Sowls and 
Irons, 1982, oral comm.). Significant numbers may summer between St. Lawrence 
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Table III-9 
Seasonal Activities of Pinnipeds in the Vicinity 
of the Navarin Basin 


Walrus Spotted Seal Ribbon Seal Bearded Seal Ringed Seal 
. Winter January-March January-April February-March December-April January-April 
Spring April-June May-June May-June mid-April to April-January 
F Migration (Bering Sea) (northward and (ice remnants to June 
— coastlines) pelagic habitat) 
Mating December-—March late April to late April to late April-May April-early May 
mid-May mid-May 
Pupping/ mid-April to late March-late early April to late March to late March-April 
Calving mid-June (during April (peak: early May (peak: mid-May (peak: (concentration 
peak migration; April 1-15) mid-April) mid-April to on fast ice) 
peak: early May) late April) 
Pup/Calf Immediate 4 to 6 weeks 4 weeks Immediate 5 to 7 weeks 
Mobility (weaned: 18-24 (weaned: 3-4 (weaned: 3-4 (weaned: 12-18 (weaned: 4-6 
in Water months) weeks) weeks) days) (weeks) 
Molting April-August mid-March to Spring June-July May-June 
July 
Fall November-January November-December December-January November-December November-January 
Migration (pelagic habitat 
to ice) 


* 


Source: USDOI, MMS, 1986. 


Island and the Bering Strait (Fay et al., 1984b). Pecent trends in several 
population parameters, that have preceded declines in other wildlife 
populations, suggest that the Pacific walrus population may experience a 
downward trend in the forseeable future (Burns et al., 1985). Walrus are 
bottom feeders and feed mainly on clams at depths of 80 meters or less (Fay, 
1982; Fay et al., 1984b). 


(2) Spotted Seal: From 200,000 to 250,000 spotted seals 
are estimated to inhabit the Bering/Chukchi Sea region (Lowry et al., 1982); 
about 70,000 of these occur in Alaskan waters. According to Burns et al. 
(1980), winter/spring densities are greater east of the Pribilof Islands (2.0 
seals/km*) than west (fewer than 0.6/km”). 


Spotted seals occur in the Navarin Basin ice front (Fig. III-12) from January 
through late April or early May (Burns et al., 1980). Their major winter/ 
spring range extends from Bristol Bay west and northwest across the central 
Bering Sea (Frost et al., 1982; Lowry et al., 1982). Pupping occurs on the 
ice from late March to late April (Table III-9), especially in the Bristol 
Bay/Pribilof Islands area. After pupping and mating, spotted seals may occur 
in loose groups of 200+ individuals before moving generally northward and 
toward the coast as the ice disintegrates and recedes (Burns et al., 1985). 


Several major spotted seal haulout areas occur in the Navarin Rasin region 
(Graphic 2; Fig. III-12), including St. Matthew and Hall Islands where at 
least 500 to 600 are found. They remain associated with land until early 
winter (December) when they move from the coast to the ice front. 


(3) Ribbon Seal: The current estimate of the Bering Sea 
ribbon seal population is 100,000 to 110,000 seals (Burns et al., 1985). From 
February to mid-May they are distributed throughout the ice front and north 
(Fig. III-13), and are most numerous west of the Pribilof Islands (Burns et 
al., 1980; Frost et al., 1982). Their highest density (0.3/km?) has been 
recorded west of St. Matthew Island (Brueggeman and Grotefendt, 1986), and 
somewhat lower densities are found between St. Lawrence and St. Matthew 
Islands (Burns et al., 1980). 


As the pack ice disintegrates, ribbon seals are concentrated on ice remnants 
where they molt (Table III-9). They apparently become pelagic during summer 
and autumn (Lowry et al., 1982). Most summer sightings occur in the vicinity 
of the Pribilof Islands (Burns et al., 1985). Burns (198la) speculated that 
they feed along the shelf break during this period. Ribbon seals feed on 
fish, squid, and shrimp primarily over the outer shelf and shelf break (Braham 
et al., 1977a,b; Burns et al., 1985). 


(4) Bearded Seal: An estimated 300,000 bearded seals 
occupy the Bering/Chukchi Sea region (Braham et al., 1977; Burns, 1981b). 
They migrate great distances in spring and fall, following the seasonal ice 
movements. During winter and spring, they are widely distributed in the 
drifting ice of the central and northern Bering Sea and in the southern 
Chukchi Sea where openings in the ice are frequent (Fig. IITI-14). Some 
individuals occur in the ice front, but densities are greatest further north, 
south of St. Lawrence Island, and west of St. Matthew Island (0.3-0.6 
animals/km*) (Lowry et al., 1982; Burns et al., 1985). 
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FIGURE M-IZ. SEASONAL DISTRIBUTION OF SPOTTED SEALS 
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et al., 1984; Burns, Frost, and Lowry, 1985; USDOC, NOAA, 1987: 
Lentfer, 1988. 


FIGURE Ill-13. SEASONAL DISTRIBUTION OF RIBBON SEALS 


126 


VNNNNN 
VL NNNNNNNN 


<= Use Area OU Pripet wiende 
SN (Year—Round) e 
‘7 7 A Use Area 
2£.4 (November—May) Cold Oey 
on 


Sources: Broharn, Fiscus, and Rugh, 1977; Holey, 1978; Burns and Frost, 1979; Burns, 
Shapiro, and Fay, 1980; Burns, 1980; Burns, 1961b; Lowry et al. 1982; 
Frost, , and Burns, 1962; Braham et al., 1984; Burns, Frost, and 
Lowry, 1985; USDOC, NOAA, 1987. 


— ‘ ANNAN pep NN \ 2655 100 
+ SSN MN NN + + 70 
NWN NL NANAANAAN 
LAU NNNAANAN 
\ \ Oey, . OCEAN \ 
NNN NANNANAAN 
VA NNNANAN 
VN NNANA 
— *% > B 
WN NUN SY 
hah 
. 
U.S.S.R. . ALASKA 
+ + > +> + 65 
Yd 7 7 home 4 
ian, S17 FP 
47 S4A4444444 
44 St Lewrence lend * / 
A 4/47 
4/47 
7 ’ Jel 7 
444460 77 
77 S447 7/4 
Z 4/47 Sathat 
— 
- + + 4 «67 
LEGEND 7 SA 
4/7 
Major Use Area 7 Dak aM 


« 55 
oe 
OCEAN 
+57 


FIGURE M-IA. SEASONAL DISTRIBUTION OF BEARDED SEALS 
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Pupping takes place on the ice from late March to mid-May (Table III-8). The 
majority of bearded seals spend the summer near the edge of multiyear ice in 
the Chukchi Sea. They feed almost exclusively on bottom invertebrates, 
chiefly crustaceane and mollusks, in water less than 150 meters deep. 


5) Ringed Seal: Population estimates derived from 
observed densities (0.1-1.8 animals/km* on Chukchi and Beaufort Sea shorefast 


ice; 0.03-0.06/km? in pack ice) and estimates of available habitat yield 
conservative values of 250,000 individuals in shorefast ice, and a 1 to 1.5 
million total Alaskan population (Burns, 198lc; Burns et al., 1985). During 
winter (January-March), ringed seal are abundant in the southern Chukchi Sea, 
Bering Strait, and northern Bering Sea; less so south of St. Lawrence Island, 
except in stable landfast ice (Graphic 2; Fig. III-15). They range as far 
south as Bristol Bay. 


During March and April most ringed seals establish their territories on fast 
ice (Table III-~9). Few occupy the ice front at its southernmost advance into 
the Bering Sea (Burns et al., 1980). Most individuals move north with the 
receding pack ice in April (Lowry e= al., 1982). 


(6) Worthern Fur Seal: The world population of northern 
fur seal is estimated to be 1.2 million (Fowler, 1985a). Of these, about 
827,000 comprise the population of the Pribilof Islands (Zimrerman, 1987, oral 
comm.). From 1975 to 1981, the Pribilof population is estimated to have 
declined at about 4 t> 8 percent per year (Fowler, 1982, 1985b) as indicated 
by decreasing numbers of pups born and adult males present. Since 1981, there 
has been no statistically significant trend revealed by the counts (York and 
Kozloff, 1987). 


Fur seals are widely dispersed in pelagic waters of the North Pacific during 
the nonbreeding season (November to May or June) from the southern Bering Sea 
south to California (Kajimura et al., 1980; Kajimura, 1984; Kozloff, i985; 
Reed et al., 1987). Most adults spend the remainder of the year on the 
Pribilofs or foraging in the vicinity (Graphic 2). Breeding males typically 
arrive in late April and May, followed by females and younger individuals 
respectively, from June through September or October. Most fur seals begin 
their southward migration in November. Some breeding-age males overwinter in 
the southern Bering Sea. 


Early July is the peak of pupping. Pups are nursed at 9- to 12-day intervals 
following the return of females from foraging trips. Nursing continues for 3 
to 4 months. Females typically forage over the outer shelf and shelf break 
within 160 kilometer but occasionally as far as 400 kilometer from the islands 
(Harry and Hartley, 1981). This range incorporates the eastern Aleutian 
passes and also extends along the shelf break to at least 175°W. longitude. 
Fur seals forage over both deep water on squid (Gentry et al., 1986; Loughlin 
et al., 1987a), and the shelf on schooling fishes (Kajimura, 1984; Loughlin 
and Livingston, 1986; Perez and Bigg, 1986). About 400,000 individuals, 
including foraging females and nonbreeding individuals, may be at sea at any 
given time from June to November (McAlister, 1981). 


(7) Steller Sea Lion: Sea lions occur over the shelf 
throughout the Bering Sea, though haulouts are less numerous north of the 
Pribilof Islands than in the south (Fig. III-16). The total Alaskan 
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population may be 200,000 individuals (Braham et al., 1980), amd Lowry et al. 
(1982) estimate the Bering Sea population at 102,320; neither estimate 
includes animals at sea (potentially 202% or more). The eastern Aleutian 
population has declined about 7 percent per year since the 1950's (Braham et 
al., 1980; Loughlin et al., 1984, 1987b; Merrick et al., 1987), reducing the 
adult population from about 50,000 to about 10,000 in 1985 (Loughlin et al., 
1986). 


Sea lions are not noted for well-defined migrations in the Bering Sea; how- 
ever, they do disperse following the breeding season, and in late sumer 1,000 
or more males regularly reach St. Lawrence Island (Lowry et al., 1982). 
Several hundred also occupy St. Matthew and Hall Islands in summer. Fovement 
of males from the Aleutians to the ice front in the central Being Sea 
apparently occurs in winter and spring (Burns et al., 1980; Lowry et al., 
1982; Brueggeman and Grotefendt, 1986). 


The principal rookery (1,170 individuals) near the sale area is located on 
Walrus Island in the Pribilofs (Braham et al., 1980; Calkins, i982, oral 
comm.; Lowry et al., 1982). Males and subadults of both sexes haul out at 
many locations not used as rookeries (Graphic 2), and many rookeries are 
occupied year-round. Mature males begin arriving at rookeries in early May 
and precede the pregnant females. Nursing females average fewer than 24 hours 
at sea during frequent foraging trips (Gentry, 1970; Sandegren, 1970). 
Nursing may last 11 months. 


(8) Polar Bear: In winter and spring (December-May), 
some bears of the Chukchi Sea population occasionally may range as far south 
as St. Matthew and Nunivak Islands (Lentfer, 1972); however, they regularly 
occur only as far south as St. Lawrence Island (ADF&G, unpub.) and thus 
probably are uncommon to rare in the Navarin Basin sale area (Fig. I1I-17). 


Polar bears prefex drifting pack ice where openings and newly frozen areas 
provide optimal habitat for seals--their usual prey (Lentfer, 1978). Shore- 
fast ice also is heavily utilized since it is the preferred habitat of their 
principal prey--the ringed seal. 


4. indangered and Threatened Species: There are several endan- 
gered and threat species within t Navarin Basin proposed sale area. 
Most of these species are not year-round residents, but their migration routes 
and/or summer feeding grounds bring them northward. An endangered species, as 
defined by the Endangered Species Act of 1973, is any species that is in 
danger of extinction throughout all or a significant portion of its range. A 
threatened species is any species that is likely to become endangered within 
the foreseeable future. There are no listed endangered or threatened plant 
species within the vicinity of the proposed sale area. 


a. Ledangert’ Whales: The distribution range of the eight 
endangered whales overlaps the proposed sale-area boundaries. These species 


are the bowhead (Balaena sticetus), fin (Bala tera salus), gray 
(Eschrichtius robustus), Megaptera nov jae), right (Balaena 
glacialis), sperm (Physter macroce Tos) biue — musculus) and 
sei whales Ga laen pters borealis). Blue and sei whales generally range south 
of the Aleutian n, although these species are rarely sighted in the Bering 


Sea. These species are protected under the Endangered Species Act of 1973, 
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FIGURE ii—-17. SEASONAL DISTRIBUTION OF POLAR BEARS 


‘the Marine Mawnal Protection Act of 1972, and the International Convention for 
the Regulation of Whaling of 1946. See Graphic 3 for general distributions of 
endangered whales. 


(1) Bowhead Whale: Bowhead whales are associated with 
ice throughout their lives. Their winter range is from the ice-front fringe 
to the polynyas of St. Matthew and St. Lawrence Islands, and their spring 
migration generally follows the ice leads along the western coast of Alaska 
efter passing through the Bering Strait. East of Point Barrow, the migration 
moves farther offshore in the ice leads centering around 71°30'N. latitude 
until reaching Banks Island in Canada. Their sumer feeding range is in the 
Canadian Beaufort Sea east to the Amundsen Gulf. The fall migration is closer 
to shore (generally along the 20- to 50-m isobath) following the north Alaskan 
coast. West of Point Barrow, the migration route fans out. Some whales 
proceed toward Wrangel Island in the east Siberian Sea while others cross the 
Chukchi Sea to feed off the northern shores of Russia's Chukotsk Peninsula. 
Bowhead whales arrive at their wintering grounds around December, and by March 
most migrants have left the area. 


The Navarin Basin was surveyed during four seasons between 1982 and 1983; 
bowheads were found mainly inside the marginal-ice front and fringe areas of 
ice adjacent to the St. Matthew Island polynya. Whales also were found in 
areas of highly concentrated thin ice (Brueggemann, Grotefendt, and Erikson, 
1984). Over 75 percent of the whales observed were in areas of 80- to 
100-percent ice coverage and ice consisted predominantly of new and young ice. 
Few whales were observed in lower ice concentrations, and no whales were 
observed in first-year ice (Brueggemann, 1985). Liungblad (1986), also docu- 
mented bowhead «ze in the marginal-ice zone north of St. Matthew Island, 
during January 1986 surveys. Brueggeman (1987), in a compilation of all data 
for 1979, 1983, and 1986, concluded that the St. Matthew Island vicinity and 
the area south and west of St. Lawrence Island (including the northern Gulf of 
Anadyr) appear to be important wintering areas. In addition, the pack ice 
between longitudes 171°W. and 175°W. from St. Lawrence to St. Matthew Islands 
appears to be an important wovement corridor. The most recent bowhead whale 
population estimate is approximately 7,200 individuals (International Whaling 
Commission [IWC], in press). 


Most feeding occurs during the summer and fall migration periods. However, a 
recent study of carbon isotopes in bowhead baleen indicates some feeding may 
occur during the winter (Schell, Saupe, and Haubenstock, 1987). Bowhead 
whales are planktonic feeders, although benthic invertebrates are occasionally 
taken. 


The bowhead calving period appears to extend from March through August, with a 
peak in births occurring during May (Nerini et al., 1984). Most of the 
breeding probably occurs between March and May. Although most feeding occurs 
during the summer in the Canadian Beaufort Sea, feeding bowheads have been 
observed off Wainwright and Point Barrow during the spring migration (Carroll 
and George, 1985). Samples taken from the gastrointestinal tracts of bowheads 
killed by Eskimos have provided information on bowhead prey selections. At 
least 56 species of prey have been identified--primarily euphausiids 
(Thysanoe raschii, 1. inermis), copepods (Calatus hyperboreus, C. 

ac , and hyperiid and gemmarid amphipods (Parathemisto lula; 


mugax) (Lowry and Frost, 1984). 
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(2) Fin Whale: Fin whales vange throughout the North 
Pacific Ocean and Bering and Chukchi Seas. While they can be found-year 
round, they are more concentrated between May and August. Fin whales entering 
the Bering Sea are generally separated into two groups (Nasu, 1974). A group 
of mostly mature males and females without calves migrates along the shelf 
break tc Cape Navarin and more northern waters. A group of lactating females 
and immature whales summers along the shelf break between the Pribilof Islands 
and Unimak Pass. Other summer concentrations occur in the Gulf of Alaska and 
along the Aleutian Chain. Historically, a summer concentration was located 
between St. Matthew and Nunivak Islands (Berzin and Rovnin, 1966). The North 
Pacific population has been estimated at between 17,000 and 21,000 individ- 
uals, and approximately 5,000 may be distributed throughout the Bering Sea 
during the summer (Morris, 1981). Fin whales feed by engulfing large con- 
centrations of euphausiids, anchovies, capelin, herring, and squid. They tend 
to feed near shelf-—break- upwelling areas where prey tend to concentrate. 


Observations by Brueggeman, Grotefendt, and Erickson (1984), during four 
seasonal surveys in the Navarin Basin, found that fin whales were the most 
abundant. Fin whales were observed in the sale area throughout the year and 
can be classified as a resident species. From spring through fall, fin whales 
were observed only in the shallow-shelf waters (200 m). During the winter, 
they were observed along the marginal-ice front on the shallow side of the 
shelf break. 


(3) Gray Whale: Gray whales now are only found in the 
North Pacific Ocean, migrating into the Bering, Chukchi, and occasionally the 
Beaufort Seas. The eastern Pacific Ocean stock is estimated at approximately 
21,000 individuals (IWC, in press). The Korean stock is nearly extinct 
(Brownell, 1977). Migrations from the wintering grounds in Baja California 
generally begin in March; however, the earliest recorded sighting of a gray 
whale in Unimak Pass was March 22 (Braham, 1984). Areas of summer concen- 
tration include the Chirikov Basin, the eastern Chukchi Sea, the Anadyr Gulf, 
and the north coast of the Chukotsk Peninsula. The peak of the fall migration 
through Unimak Pass is approximately late November through December (Rugh, 
1984). Brueggeman, Grotefendt, and Erickson (1984) reported seeing gray 
whales in the sale area only during the fall surveys in the shallow-water 
zone. Gray whales, unlike other baleen whales, are predominantly benthic 
feeders. Their preferred prey is amphipods, although polychaetes, mollusks, 
and small fish occasionally are taken. 


(4) Humpback Whale: Humpback whales are distributed from 
the Equator north to approximately 70°N. latitude in the Chukchi Sea. 
Summering whales have been observed from the Farallon Islands off California 
to the Anadyr Gulf of Russia and the Chukchi Sea. Photo identification has 
indicated that whales migrate between both Hawaii and the Gulf of Alaska and 
Mexico and the Gulf of Alaska. 


Soviet and Japanese tagging and whaling records indicate that humpbacks 
heading for the St. George Basin migrate between Japan and the southeastern 
Bering Sea (Hameedi, 1981). Berzin and Rovnin (1966) postulated that the 
summering humpbacks along the Russian coast overwinter off Japan but that some 
mingling occurs with whales that overwinter around Hawaii and Mexico. 
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Although no humpbacks were observed in Brueggeman's recent surveys, they would 
be expected to be in the sale area from late May through September. In the 
North Pacific, the humpback population estimate ranges from 1,200 to 1,600 
individuals, and Morris (1981) anticipated that up to 200 humpbacks were 
distributed throughout the Bering Sea in the summer. Humpbacks feed on 
euphausiids and small schooling fish that they capture through lunginy or a 
modified skim-feeding action. 


(S) Right Whale: Although right whales were once 
abundant throughout the temperate latitudes, overexploitation by whalers has 
reduced the population to probably a few hundred animals (Berzin and Yablakov, 
1978). In the Pacific Ocean they occur from Alaska south to Oregon or 
California and from the Gulf of Anadyr in Russia south to the Yellow and China 
Seas (Tomilin, 1955). Omura et al. (1969) indicated that Japanese whale 
catchers sighted nigh numbers of right whales between St. Matthew Island and 
the passes west of Unalaska Island (along the shelf break) in July. Right 
whales feed primarily on copepods near areas of upwelling (such as along the 
shelf break) that produce more copepods than the deeper pelagic areas. During 
Brueggeman's surveys, right whales were observed in the sale area during the 
summer period in the shallow-shelf waters (Brueggeman, Grotefendt, and 
Erickson, 1984). Townsend (1935) shows records of whalers in the Bering Sea 
taking right whales from June through September. 


(6) Sperm Whale: Sperm whales are the most abundant 
large cetaceans in the North Pacific. Their population is estimated at 
approximately 740,000 individuals (Rice, 1978) with approximately 15,000 
distributed in the Bering Sea during the summer months (Morris, 1981). Sperm 
whales are distributed in the Pacific from the Equator north to Cape Navarin 
in the Bering Sea (Berzin and Rovnin, 1966). The whales that enter the Bering 
Sea are mostly males because females and juveniles seldom migrate north of the 
10°C isotherm (approximately 50°N. lat.). Primarily, they enter the Bering 
Sea through Unimak Pass and migrate along the shelf break between the Pribilof 
Islands and Cape Navarin. It is anticipated that sperm whales would be in the 
sale area between June and November, although no whales were observed during 
Brueggeman's surveys of the Navarin Basin (Brueggemann, Grotefendt, and 
Erickson, 1984). Sperm whales primarily feed on squid and demersal fish, 
which are taken at great depths. 


(7) Blue Whale: The blue whale is the largest of the 
rorquals, a family of baleen whales characterized by their pleated or 
corrugated throats. Their population in the early 1900's probably numbered 
over 200,000. Today, there are only about 12,000 blue whales left in the 
world--1,500 in the North Pacific (Rice, 1978). During the summer, the North 
Pacific whales range from the immediate offshore waters of central California 
and the northeastern coast of Honshu north to the Gulf of Alaska and the 
Aleutian Chain. There are three general regions of high summer usage: (1) a 
narrow strip along the oceanic side of the Aleutian Chain from 170°E to 175°W. 
longitude; (2) from 170°W. to 160°W. longitude; and (3) from Kodiak Island 
southeast across the northern portion of the Gulf of Alaska and along the 
coast approximately to Vancouver Island (Berzin and Rovnin, 1966). They 
rarely enter the Bering Sea but Arsen'ev (1961) observed seven blue whales 
south of the Pribilof Islands. Whaling records indicate a peak occurrence of 
blue whales near the Aleutian Islands in June and July; the fall migration 
begins in September (Rice, 1974). 
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(8) Sei Whale: The sei whale occurs in the Pacific, 
Atlantic, and Antarctic Ocea’: It is more commonly found in the Gulf of 
Alaska and southeast of the Aleutian Chain area during the summer months (May 
and June) and migrates to the southern latitudes during winter. Migration 
periods and routes are similar to those of the fin whale. Although the main 
summer population is found south of the Aleutian Chain, some sei whales 
migrate into the Bering Sea. Braham et al. (1977) reported one sighting in 
the Fox Islands and one sighting east of the Pribilof Islands. Sei whales 
have been observed throughout the Bering Sea, generally offshore and near the 
shelf. Fetal growth curves indicate breeding occurs from October to March. 
The North Pacific population is estimated from around 8,600 to 9,000 
individuals. The principal food source is copepods (Calanus sp.), which the 
sei whale catches by skimming the wat*r surface. Other food sources include 
euphausiids, herring, sand lance, and poilock. The population is currently 
suffering from a unique disease that causes progressive shedding of the baleen 
plates and their replacement by an abnormal papilloma-like growth (Morris, 
1981). 


b. Endangered and Threatened Birds: 


(1) Short-Tailed Albatross: The endangered short-tailed 
albatross (Diomedea albatrus) is a pelagic seabird that may occur rarely or as 
a seasonal transient in or near the sale area. The short-tailed albatross was 
once abundant and widespread in the North Pacific, and was probably the most 
abundant albatross in Alaska waters (reported to number in the millions) (De 
Gange, 1981; Hasegawa and De Gange, 1982). Activities of feather hunters on 
the nesting grounds reduced the species to near extinction (Austin, 1949). 
Since its rediscovery as a breeding species on Torishima Island in the early 
1950's, the short-tailed albatross has staged a slow comeback and now numbers 
approximately 400 individuals--nesting on the Japanese Senkaku Islands of 
Torishima and Minami~Kojima. 


The short-tailed albatross was once found in abundance during summer in the 
Alaskan waters of the Bering Sea, Aleutian Islands, and the Gulf of Alaska. 
Sightings and band returns of the birds are still occasionally reported from 
these areas. The FWS has received numerous sightings since 1982--primarily 
from the Gulf of Alaska and the western Aleutian Islands. Short-tailed 
albatrosses are surface feeders and often feed nocturnally on squid which come 
to the surface primarily at night (Hasegawa and De Gange, 1982). 


The Navarin Basin is within the marine range of the short-tailed albatross 
(Palmer, 1962), although there have been no recent sightings within the 
proposed sale area. Since the Navarin Basin area is rarely under observation, 
this paucity of sightings does not necessarily preclude the presence of the 
species within the area. 


(2) American and Arctic Peregrine Falcon: There are 
three subspecies of peregrine falcon: the American peregrine falcon is listed 
as endangered, the arctic peregrine falcon is listed as threatened, and 
Peale's peregrine falcon is a nonendangered subspecies. Peale's peregrine 
falcon nests on coastal cliffs throughout the Alaska Peninsula, the Aleutian 
islands, and southeast Alaska. The American peregrine falcon nests throughout 
interior Alaska, and highest densities occur along portions of the Yukon, 
Tanana, and Porcupine Rivers. 
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The arctic peregrine falcon nests along north slope rivers (Colville and 
Sagavanirktok) and cliffs along the northwest coast (Norton and Kotzebue 
Sounds). All evidence, including an extensive banding program, demonstrates 
that the arctic and American peregrine falcons are long-range migrants and do 
not overwinter in Alaska. However, during the winter of 1983 sightings of 
peregrine falcons were made along the ice edge southwest of St. Matthew Island 
(see FWS Biological Opinion, Appendix C). It is very unlikely that the 
peregrines sighted were arctic or American peregrine falcons, but were 
probably subspecies that are not considered endangered or threatened. 
Therefore, it is not likely that the arctic or American peregrine falcons are 
found near or within the proposed sale area. 


5. Nonendangered Cetaceans: There are several nonendangered 
cetaceans that occur in or adjacent to the Navarin Basin proposed sale area. 
They include the beluga whale (Delphinapterus leucas), Bering Sea beaked whale 
(Mesoplodon stejnegeri), Dall's porpoise (Phocoenoides dalli), giant bottle- 
nose whale (Berardius bairdii), goosebeak whale (Ziphius cavirostris), killer 
whale (Orcinus orca), and the minke whale (Balaenoptera acutorostrata). These 
species are pr are protected under the Marine Mammal Protection Act of 1972 and the 
International Convention for the Regulation of Whaling of 1946. See Graphic 3 
for general distributions of nonendangered cetaceans. 


(1) Beluga Whale: Beluga whales are circumpolar in 
Arctic and Subarctic waters, numbering at least 30,000 in the North American 
Arctic (Sergeant and Brodie, 1975). Belugas are abundant in Alaskan waters, 
especially above 60°N. latitude. At least two stocks are generally recog- 
nized, one in the Cook Inlet/ Gulf of Alaska region and the larger popula- 
tion(s) in the Bering, Chukchi, and Beaufort Seas. The Alaskan population is 
at least 9,000 and, perhaps, could be as high as 16,000 individuals. The 
summer-resident population of Bristol Bay is estimated at between 1,000 and 
5,000 individuals (Sergeant and Brodie, 1975). Belugas occur in the Navarin 
Basin in association with the seasonal pack ice in winter and spring 
(Brueggeman, Grotefendt, and Erickson, 1984). Belugas feed from midwater to 
the bottom, primarily on fish (such as salmon, smelt, flounder, and sole), and 
usually in shallow waters of the continental shelf and at the mouths of major 
rivers. 


(2) Bering Sea Beaked Whale: This species, endemic to 
the Subarctic and the cold, temperate North Pacific Ocean, ranges from 
northern Japan, along the Aleutian and Pribilof Islands, and through the Gulf 
of Alaska to northern California. Bering Sea beaked whales have not been 
observed in the sale area, but two sightings were reported in adjacent aress. 
During a summer survey in 1979 (along the central Aleutian Islands), 52 
individual whales were observed ir 7 pods ranging from 5 to 15 animals per 
group. The whales were observed in waters off the continental slope ranging 
in depths from 730 to 1,56) meters (Lovghlin et al., 1982). 


(3) Dali's Porpoise: Dall's porpoise are sighted in the 
sale area from spring through November (Brueggeman, Grotefendt, and Erickson, 
1984). They occur in shallow waters but have been most frequently sighted in 
waters over 100 meters deep. Concentrations occur from June through November 
along the shelf break from the Pribilof Islands to Cape Navarin. This species 
ranges from Baja California, along the western cose" of “orth America, and 
across the North Pacific Ocean to the coastal wi ers of Japan. The northern 
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limit of the species is generally Cape Navarin (62°N. lat.) in the Bering Sea, 
although they have been observed as far north as 66°N. latitude (Morris, 
Alton, and Braham, 1983). Migratory movements are not well understood, but 
available information suggests local migrations along the coast and seasonal 
onshore/offshore movements through the sale area. The estimated size of the 
North Pacific Dall's porpoise population (not including coastal waters from 
California to Washington) is 840,000 to 1,300,000 animals (Bouchet, 1981). 
Dall's porpoise usually travel in small schools of 2 to 20 animals and feed 
predominantly on capelin, hake, and herring. Morejohn (1979) reported that 
Dall's porpoise breed and calve year-round in the northeastern Pacific waters 
from southern California to Alaska. Killer whales are natural predators of 
Dall's porpoise. 


(4) Giant Bottlenose Whale: This species is endemic to 
the North Pacific and ranges from St. Matthew Island, through the Gulf of 
Alaska, to southern California (Rice, 1974). Whaling records from Japan 
indicate a greater density of giant bottlenose whales in waters over 1,000 
meters deep, and it is assumed that they are similarly distributed in Alaskan 
waters. These whales feed predominantly on squid and demersal fish (Rice, 
1978). Studies in Japan indicate that mating activity peaks during October 
and November, and peak calving occurs from March to April (Kasuya, 1977). 


(5) Goosebeak Whale: This species is found in all oceans 
of the world, except for Arctic and Antarctic waters (Moore, 1963). It may be 
the most abundant beaked whale in the eastern North Pacific. There was only 
one sighting in the southern Bristol Bay/Bering Sea area (Braham et al., 
1977). Sightings of goosebeak whales in the Gulf of Alaska occurred in water 
depths greater than 1,200 meters. it appears that they inhabit the deeper 
waters of the Pacific (Morris, Alton, and Braham, 1983). Goosebeak whales 
feed on deep-sea fish and squid (Kenyon, 1961). 


(6) Killer Whale: Killer whales are observed in all 
major oceans and seas of the world and appear to increase in abundance 
shoreward and toward the poles of both hemispheres (Mitchell, 1975). In the 
Pacific Ocean, they are more closely associated with Subarctic waters than 
with polar or tropical waters. It is hypothesized that killer whales are 
year-round residents, but they have most frequently been observed from May 
through March (Brueggeman, Grotefendt, and Erickson, 1984). Killer whales are 
sighted throughout the Navarin Basin although they are more commonly observed 
in waters less than 200 meters deep. Several observations were also made in 
waters up to 3,000 meters deep. The whales commonly feed on sea lions and 
harbor seals, which are abundant in shallow waters. Killer whales are also 
abundant southwest of St. Matthew Island along the continental shelf. Killer 
whales appear to be opportunistic feeders, eating mostly fish (such as salmon) 
and switching to marine mammals when fish are less abundant. The distribution 
and movements of killer whales are, in part, related to the availability of 
prey, especially fish and marine mammals. The North Pacific killer whale 
population is regarded as abundant. 


(7) Minke Whale: Minke whales are baleen whales, which 
inhabit all oceans of the world except equatorial regions. The species occurs 
broadly over the North Pacific and into ihe southeastern Chukchi Sea during 
the summer months and migrates to southern latitudes (approximately 25°N. 
lat.) during the winter. The North Pacific population is categorized as 
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abundant, and sightings of this species have occurred in the pack ice in 
April. Minke whales apparently occur in the Bering Sea on a year-round basis, 
with concentrations near the Aleutian Islands and the Pribilof Islands during 
summer (Braham and Dahlheim, 1981). Over 95 percent of all minke whale 
sightings in the NMFS database were within the 200-meter isobath, and most 
were in shallow coastal waters (Morris et al., 1983). Minke whales feed 
locally on abundant fish, euphausiids, and copepods. Euphasiids are the 
preferred prey in the North Pacific, followed by schooling fish and copepods. 
Field studies conducted by Brueggeman found minke whales present in the 
Navarin Basin all year (Brueggeman, Grotefendt, and Erickson, 1984). 


C. Social and Economic Systems 


1. Commercial Fishing Industry: The major Bering Sea fisheries in 
the proposed sale area were once largely conducted by foreign nations, princi- 
pally the Japanese, but changes in the regulatory regime to allocate more of 
the groundfish resource to American fisherman have resulted in the virtual 
complete elimination of foreign participation. The U.S. effort is now 
directed toward midwater and bottom trawling for a variety of groundfish and 
several semidemersal species of finfish. There also is a limited longline 
fishery for sablefish and flounders. Former shrimp-trawl fisheries have been 
abandoned due to declines in these stocks. Some nations are engaged in joint 
ventures with American trawlers where the catch is sold to and processed 
aboard the foreign processor vessels. Joint ventures are not active in the 
Navarin Basin at this time. 


American commercial fisheries most likely to be influenced by the proposed 
action are almost entirely peripheral to the Navarin Basin proposed sale area. 
These fisheries are confined to a pot fishery for blue king crab near St. 
Matthew Island, opilio tanner crab in the general lease sale area, and a 
relatively small-scale fishery for brown king crab within or near the Navarin 
Basin. 


a. Regulation and Management: The State of Alaska establishes 
regulations for all domestic commercial fisheries onshore and offshore. 
Domestic regulations outside the territorial waters of the State are con- 
trolled by the Fishery Conservation and Management Act (FCMA) of 1976 (Public 
Law 94-265, 90 Stat. 331, codified as amended in scattered sections of 16 
U.S.C.). Prior to 1976, nations fishing in the eastern Bering Sea were 
limited as to harvest levels and fishing areas by bilateral agreements 
negotiated with the U.S. The FCMA requires all fisheries (foreign and 
domestic) from 3 to 200 miles offshore to be managed by a Federal fishery 
management plan. This area is called the Exclusive Economic Zone, or EEZ 
(Fig. III-18). In this zone, the U.S. has the responsibility to regulate all 
fishing--both foreign and domestic--for conservation, economic, and social 
reasons. It further mandates "consistency" between any domestic management 
plan for fisheries from 0 to 3 miles offshore and for the same stocks and 
fisheries 3 to 200 miles offshore. While foreign vessels are not entirely 
prohibited from fishing within the EEZ, their harvests are restricted to those 
species that are not utilized or are underutilized by American fishermen. 
There is a Domestic Annual Harvest (DAH) and a Total Allowable Catch (TAC) for 
each commercial species. 
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FIGURE Iil-18. EXCLUSIVE ECONOMIC ZONE 


Present domestic harvests are based on economic conditions and management 
allocations. Table III-10 shows current harvests from the eastern Bering Sea 
by species. This single-season effort is not representative of long-term 
harvests. 


A portion of the Navarin Basin lies within the Bering Sea management area of 
the EEZ. WNavarin Basin commercial fisheries outside the 200-mile limit but 
east of the U.S./U.S.S.R. Convention Line of 1867 are managed by international 
agreement. 


The International Pacific Halibut Commission, headquartered in Seattle, 
manages halibut fishing both within and outside the EEZ. While halibut are 
scarce in the Navarin Basin, the fishery regulations promulgated by this 
agency apply. Current allocations do not allow for any nations other than the 
U.S. and Canada to harvest halibut from the North Pacific or Bering Sea. 
Foreign vessel: taking halibut incidental to other allowed species must return 
the halibut to the waters. 


b. Groundfish: Navarin Basin waters are most productive for 
the numerous demersal or bottom-dwelling fish loosely identified as ground- 
fish or bottomfish (and rarely whitefish). The Bering Sea groundfish complex 
may be grouped into three categories: (1) small flounders of the shelf 
(yellowfin sole, Alaska plaice, rock sole); (2) demersal and semidemersal 
species of the outer shelf and upper continental slope (pollock, cod, rock- 
fish, Atka mackerel); and (3) large flounders of the lower continental slope 
(arrowtooth flounder, halibut, Greenland turbot, sablefish). 


In the Navarin Basin proposed sale area, commercial fishing for groundfish is 
now conducted largely by American vessels. Eastern Bering Sea groundfish 
fisheries have developed rapidly during recent years, and, at the same time, 
domestic joint-venture fisheries for this resource also have been initiated 
and grown. Market conditions, worldwide improvements in processing tect.- 
nology, advances in transportation and resulting regulatory changes have 
caused this EEZ fishery to become almost entirely domistic. 


Presently, the walleye pollock is the species taken in greatest number and 
weight, but future developments may lead to larger harvests of other ground- 
fish, such as sablefish. Sablefish usually are caught on longlines with 
baited hooks suspended from a buoyed line extending for several miles. 
Trawling is the prevalent fishing method for groundfish, with various size 
trawlers and trawl-net deployments in use. The larger trawlers have onboard 
processing capabilities, while smaller vessels deliver to larger mothership 
processors. Some trawlers work in pairs with a single trawl net. Trawlse vary 
in size, depth, and areal deployment; they depend on the fished species, 
ocean-bottom conditions, ve'sel design, and sea conditions. fTrawls are 
deployed over considerable area and time and are dependent on catch rate. 
While trawling-vessel maneuverability and speed are considerably restricted, a 
vessel under good sea conditions can operate 24 hours per day so Jong as the 
catch rate does not exceed capacity. 


Currently, most Bering Sea groundfish are processed offshore. Most pollock 


and emailer groundfish are ground into surimi--a kind of fish paste that later 
can be reconstituted into and marketed as a variety of fish products. Larger 
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Table III-10 


Groundfish Harvest (Bering Sea/Aleutian Islands) by Species, 


Bering Sea/Aleutian Islands 
(1,000 metric tons round weight) 


Species Year Domestic Joint Venture Foreign Total 
Atka 
Macker«1 1984 -- 36 0 36 
1985 -- -- -- -- 
1986 0 32 0 32 
1987 0 30 0 30 
1988 1.95 19.6 0 21.6 
Cod 1984 39 31 59 128 
1985 46 41 57 144 
1986 37 64 40 14] 
1987 45 57 54 157 
Pacific 1988 86.7 109.8 0 196.5 
Sablefish 1984 l 0 2 3 
1985 3 0 0 4 
1986 6 0 0 6 
1987 8 0 0 8 
1988 6.6 02 0 6.6 
Pollock 1984 7 237 933 1,177 
1985 31 378 820 1,229 
1986 48 835 35? 1,236 
1987 218 1,032 4 1,254 
1°88 516.6 8276.2 0 1,342.8 
Flatfish 1984 0 50 186 236 
1985 0 173 148 320 
1986 7 217 78 30? 
1987 24 215 7 246 
1988 35.5 328.6 0 364.1 
Rockfish 1984 l l l 3 
1985 l 0 0 2 
1986 l l 0 2 
1987 3 l 0 4 
1988 2.6 2.1 0 4.7 
Groundfish 1984 48 358 1,191 1,597 
1985 81 636 1,033 1,751 
1986 100 1,156 475 1,732 
1987 298 1,342 68 1,708 
1988 650.1 1,798.1 0 1,948.3 


Source: Pacific Fisheries Information Network, 1987, (989. 


fish are filleted, and many of the byproducts are converted to fish meal. The 
processed product is frozen. 


Halibut supports a domestic longline fishery in the southeastern Bering Sea 
that dates from 1928 (Thompson and Freeman, 1930), but catcnes were infrequent 
until 1952 (Dunlop et al., 1964). During the 1970's this commercial fishery 
remained at a relatively low (but stable) catch level; however, since 1981, 
the harvests have been increasing due to increased abundance, and in 1984 a 
total of 3.2 million pounds was harvested from this area. 


There is a small vessel, small scale-longline fishery for halibut and cod by 
the people of the Pribilof Islands. These boats usually fish within 4 miles 
of the Islands. This small-scale fishery may expand to larger vessels 
operating over a larger area. 


c. Salmon: The domestic commercial salmon fishery is coastal, 
occurring from the eastern Aleutian Islands to Kotzebue Sound. Bristol Bay is 
the major salmon fishing area. Im the coastal eastern Bering Sea region, 
recent salmon harvests have been at record levels for many areas. The 
productivity of salmon runs is cyclic for undetermined reasons; weather is 
also a significant factor. Mild winters may increase the survivability of 
eggs and larvae. A reduction in some runs is probable; however, current 
management practices should preclude the record lows of former years. Demand 
for salmon, as well as the price paid, should incresse as processing and 
marketing improve. 


There is a Japanese high-seas gilinet fishery outside the EEZ waters of the 
Navarin Basin. This fishery harvests salmon of Asian origin and also catches 
varying numbers of salmon that spawn in American waters. In 1987, the 
Japanese salmon fishery harvested about 9.5 million sockeye salmon and about 
116,000 chinook salmon destined for Alaskan streams (Meacham, 1987). 


d. Herring: Herring fisheries are located at Herendeen Bay 
and Port Moller on the north Alaska Peninsula, off Togiak in Bristol Bay, off 
Unalaska Island, at Security Cove near Goodnews Bay, off Nelson Island 
(subsistence only), in Norton Sound, off Cape Romanzof and in isolated coastal 
areas where herring spawn. Prior to 1980, a Russian herring-trawl fishery 
occurred on the herring overwintering grounds northwest of the Pribilof 
Islands. The Japanese had a nearshore herring gillnet fishery off the western 
coast of Alaska in 1968 (Wespestad, 1978). The North Pacific Fisheries 
Managemont Council (NPFMC) has barred Japan and the U.S.S.R. from harvesting 
herring in the EEZ to preserve the resource for the American domestic inshore 
fishery. 


e. Crab: All crab species in the eastern Bering Sea are 
harvested entirely by the American fleet; with most harvests governed by 
guideline harvest levels that limit some of these fisheries to only a few days 
or weeks. i:¢ Br‘stol Bay red king crab fishery has been closed during some 
years. The 1988 harvest limit of 7.4 million pounds was taken in 7 days 
(Sept. 25-Oct. 2) (ADF&G, 1969). The Bering Sea crab fishery has expanded to 
more distant fishing areas and intensified fishing for Tanner (bairdi and 
epilio), and biue and brown king crab. A number of crab vessels are now 
converted to trawlers to fish for other species during the off-season. The 
Bristol Bay red king crab fishery may not return to its early level (a record 
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catch of 129.9 million pounds in 1980) (ADF&G, 1989), but in time reduced 
fishing should allow the population to return to where a larger annual harvest 
is possible. 


Blue king creb is the major commercial species in the area. A total of 1.3 
million pounds of blue king crab was harvested near St. Matthew in 1988 by a 
total of 46 vessels in a 4 day period (ADF&G, 1989). Low numbers of this 
species resulted in a closure of the Pribilof Island area in 1987 and 1988. 
Small numbers of red king crab are caught in the Northern District, but the 
poundage is not significant. Tanner crab (Chionoecetes opilio) and its hybrid 
are fished in portions of the Navarin Basin, but fishing effort, compared to 
other areas of the Bering Sea, has been light. 


The brown king crab and Korean hair crab fisheries have declined in catch and 
effort with 160,441 pound of brown king crab harvested by 11 vessels in i988. 
Most of this was caught near St. Matthew Island in August. Only a small 
amount of hair crab were caught in 1988 due to declining stocks and only a 
incidental catch to the C. ilio fishery can be expected in 1989 (ADF&C, 
1989). In 1987 about 418,000 sounds of brown king crab were taken west of St. 
Matthew Island while the harvest of Korean hair crab was virtually nil. The 
crab fishery is a pot fishery conducted without restriction on the number of 
pots that may be fished in Bering Sea waters for any species. Crab pots are 
quite large. The frames are square or rectangular, have 6 feet or more to a 
side, and weigh 600 to 700 pounds. A biodegradable seam or “door” is used to 
ensure that lost pots do not continue to entrap crab over an extended period 
with subsequent loss to the resource. The baited pot is tethered to a buoy 
and allowed to fish or “soak” for several days before recovery. Only male 
king and Tanner crabs are harvested, and a minimum carapace (shell) width has 
been set for each species in each management district. Bering Sea crab 
vessels are now much larger than the earlier vessels used in these fisheries. 
They average 95 to 100 feet in keel length. Adverse weather conditions and 
lack of sheltered anchorages dictate the use of these larger vessels. 


There is a large, incidental catch of crab by foreign and domestic trawl 
fisheries in the Navarin Basin. Area restrictions on trawling help reduce 
this incidental catch. Research to preclude crab capture by trawls is also 


underway. 


f. Shrimp: Bering Sea shrimp populations, similar to those 
elsewhere in Alaska, are depressed and do not support s fishery. Formerly, 
Makushin and Unalaska Bays on Unalaska Island supported some commercial 
effort, but they no longer have fishable populations. 


g. Snails: The Japanese have conducted a longline-pot fishery 
for these mollusks since 1971. This fishery occurs east of 175°W. longitude 
on the continental shelf and northwest of the Pribilof Islands. Little is 
known of Japanese fishing techniques, but 1973 one vessel fished about 
6,000 pots on 12 groundlines. All processing occurs aboard the catch vessel. 
Snail meats are removed from the she.l vy crushing, cooked, and finally 
frozen. The NPFMC’s 1984 allocation to the Japanese was 3,000 metric tons; 
however, only about 230 metric tons or 7.7 percent of this allocation was 
taken. A character‘stic of thir snail fishery is that where there is an 
abundance of snails there is #'»0 a high biomass of fish and epibenthic 
invertebrates (MacIntosh, ‘9680. 
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h. Squid: There are several species of squid in the eastern 
are harvested and processed with the groundfish-trawl catch. 
ocation to foreign fishing fleets was 7,242 metric tons annually; 
however, only about 3,106 metric tons were hervested--equaling only 42 percent 
the allocation. The exact nature and size of Navarin Basin squid stocks 
not well defined, but they are thought to be large. 


Oc : Octopus usually are caught incidental to the king 
crab are used for halibut bait in the American domestic fishery. 
There also has been a minor trawl effort, and harvests have ranged from about 
1,300 pounds in 1980 to about 17,900 pounds in 1988. 


2. Local Employment: The communities of St. Paul and Unalaska are 
communities in the Bering Sea Region that are expected to be affected 


a. St. Paul: The St. Paul economy has benefited from two 
cash settlements during recent years. The first cash settlement was an Indian 
Claims Commission (ICC) settlement for unfair and unjust treatment of the 
Aleuts during the period 1870 to 1946. In 1983 the communities of St. Paul 
and St. George received a total of $8.5 million. Eighty percent of the funds 
went as direct payments to individuals and 20 percent went to the communities 
as a whole. This money is controlled by the IRA council. The second cash 
settlement resulted from the end of Government involvement in the fur seal 
industry. The fur seal act amendments allocated $20 million for development 
of an economy no longer based on sealing. St. Paul received $12 million. The 
City of St. Paul was the primary recipient of these funds (Impact Assessment, 
Inc., 1987). Much of this transition money has been used to upgrade and add 
infrastructure. In addition, the City of St. Paul, the Tanadgusix Corporation 
(TDX), and the IRA council have used part of these funds to establish a 
transition labor force in an attempt to guarantee every household with at 
least 1 full-time-equivalent (FTE) job paying a minimum of $9 per hour. 


Since the St. Paul economy had been exclusively based on the seal harvest in 
the past, termination of sealing jobs meant that immediate retraining of 
workers was necessary. As one attempt at this, the TDX (the local Alaska 
Native Claims Settlement Act village corporation) began a fisheries 
demonstration project in 1981. They hired consultants to train locals in 
fishing and processing. They also bought equipment for this fledgling 
industry. During the first year of the project (1982), 18,000 pounds of 
halibut were caught and processed. During 1983 more training was provided 
through the University of Alaska's Cooperative Extension Agency. The catch 
for that year was only 4,000 pounds because m~st of the fishing time was spent 
in training. 


In 1984 the IRA Council guaranteed loans for the purchase of equipment and 
boate with ‘se ICC settlement money. The number of St. Paul fishermen went 
from 6, during the 1982 and 1983 seasons, ty» 29 in the 1984 season. The 
harvest for 1984 was 148,000 pounds of halibut and in 1985 it was 143,000 
pounds (Steven R. Braund and Associates, 1986). The TDK sold the fish 
processing plant to the IRA Council in 1984. The fish are gutted at sea by 
the fisherwen «1 then weighed, headed, and iced at the processing plant 
befor. being tipped to Anchorage for cale. The plant generally employs 5 
seasons work re and 4 piant manager. The workers are mostly young people 
aged 16 to .7’ steven R. Braund and Associates, 1986). 
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St. Paul fishermen fish in the International Pacific Halibut Commission's 
regulatory area 4c. The 1985 season opened in June and was scheduled for 
‘fishing 1 day off and 1 day on until August and then every day thereafter 
until October or until 600,000 pounds of fish were caught. The quota was 
reached in July. More than 50 percent of the crtch was taken by large vessels 
from outside the érea. These vessels that can take 20,000 to 40,000 pounds of 
fish in a day, o a great extent, determine the length of the season. 


As one step toward economic development, the City of St. Paul has begun 
constructing a harbor. St. Paul hopes to become a service center for the 
Bering Sea fishing fleet. At a minimum, St. Paul officials want to provide 
water, fuel, and crew changes for the fleet. In addition, the development of 
a fish processing industry is a goal of St. Paul planners. 


In 1984 a breakwater for the harbor was constructed. This was to be the first 
phase of a three-phase harbor project. Shortly after the end of the 1984 
construction season, the breakwater was washed ashore during a storm. The 
breakwater was later reinforced with a cement caisson dock and was completed 
in 1986. The breakwater is to be extended by 1,050 feet, and a 1,000 foot 
inner breakwater will be added. In July 1988, the city reached an agreement 
with the COE for funds to complete the project (Alaska Journal of Commerce and 
Pacific Rim Reporter, 1980). 


St. Paul total resident employment increased from 242 positions in 1980 to 287 
in 1982, and 346 in 1985. The FTE employment in 1985 was approximately 240 
jobs. The total number of jobs in the economy (346) does not imply that an 
equivalent number of people held jobs during the course of the year. For 
example, people involved in the seal harvest generally took leave from other 
jobs to participate. 


The most significant change in employment over this period has been the loss 
of NMFS jobs. What once comprised 55 to 60 percent of total employment 
dropped to 0.9 percent. Part of this decline was offset by the harvest 
conducted by the IRA Council. The subsistence harvest accounted for 8.7 
percent of total employment. Much of the slack was taken up by the City of 
St. Paul which accounted for 3.8 percent of employment in 1982 and 21 percent 
of employment in 1985. In addition, TDX increased its empioyment during this 
transition period. In 1985, construction was also a large element of the St. 
Paul economy, representing 14.5 percent of employment. 


Approximately 5 percent of the jobs on St. Paul Island are with the Federal 
Government. This includes employment by the USCG, the Post Office, NMFS, 
NOAA, the Federal District Court, FWS, and the FAA. 


b. Unalaska: Unalaska originated as a traditional Aleut 
village. In recent times, however, the fishing boom has caused a shift in the 
composition of the population. Today the Aleuts are a minority within the 
city. In 1980, Unalaska was the number one fishing port in the U.S. in terms 
of dollar value of all harvests. For a period of time in the early eighties, 
the king crab stock, and in turn the local economy, declined dramatically 
(Impact Assessment, Inc., 1987). As a result of the decline in the king crab 
population, the commercial fishing industry became more diversified. For 
example, pollock, cod, herring, salmon, and various species of crab are also 
harvested and now processed in Unalaska. Once again, Unalaska is experiencing 
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a boom as a result of fishing industry activity. In 1987, the dollar value of 
the Bering Sea crab harvest, both king crab and opilio Tanner crab, surpassed 
that of 1980, bringing in an estimated $127 million for the harvesters and 
$500 million for processors (Anchorage Daily News, 1988). 


The Bering Sea fishery is dominated by a Seattle-based harvesting and 
processing fleet. Less than 1/3 of the 195-boat Tanner crab fleet and 24 of 
162 U.S. bottomfish trawlers are based in Alaska. Most of the Alaskan boats 
are not based in the Aleutian Islands (Anchorage Daily News, 1988). Despite 
this fact, Unalaska is capturing an increasing portion of fishing industry 
dollars. In 1986, the processing of bottomfish into surimi began. In 
addition, in 1987 Unalaska was the export point of an estimated $1 billion 
worth of Bristol Bay salmon (Anchorage Daily News, 1988). The community is 
also an important service and resupply center for the industry. 


As of March 1986, there were six seafood processing companies in Unalaska. 
These processors employed 400 to 500 workers during the peak harvest season. 
In the past, few of these workers were Unalaska residents. However, in 
conjunction with recent cost-cutting measures, companies have been hiring more 
local personnel. Furthermore, the year-round processing operations will be 
more likely to attract a less transient work force (Impact Assessment, Inc., 
1987). 


Two Native corporations (the Aleut and Ounalashka Corporations) have a strong 
presence in the economy. The Aleut Corporation owns a sand and gravel company 
and a ship repair and support company in Unalaska. The Ounalashka 
Corporation, which has recently shifted its focus to real estate, owns a 
service station and the American .President Lines, a container cargo service 
between Unalaska and Japan and Korea (Impact Assessment, Inc., 1987). 


Despite the downturn in the fishing industry, the City of Unalaska has done 
well in maintaining general fund revenues. Between FY 1981 and FY 1983, the 
revenues of the general fund increased from $3,286,515 to $3,906,136. From FY 
1983 to FY 1986 revenues gradually declined to $3,446,190. Much of this 
decline is attributed to a decrease in the raw fish tax returned to the 
community by the State and other State revenue sharing programs. In FY 1981, 
State aid and grants contributed 19 percent of total general fund revenues. 
This contribution peaked at 34 percent in FY 1983 and then declined to 25 
percent by FY 1986. Property taxes and sales and use taxes now contribute a 
larger portion of general fund revenues. The entities that pay the largest 
portion of community taxes are the Ounalashka Corporation, Alaska Commercial 
Company, and the seafood processors (Impact Assessment, Inc., 1987). 


Funding for capital improvement projects increased significantly for the 
periods FY 198i to FY 1985, and then declined considerably in FY 1986. For 
@xemple, grants for capital improvements totalled $1,300,000 in FY 1982, 
intreased to $11,490,107 in FY 1985 and then declined to $7,055,656 in FY 
1986. The decline in 1986 represents, in part, the completion of a new 
airport terminal and improvements to the community's electric utility (Impact 
Assessment, Inc., 1987). 
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Cc. Future Environment Without the Proposal: 


(1) St. Paul: The future of the present St. Paul 
population is dependent on the community's participation in the fishing 
industry. If St. Paul is successful in attracting the fishing fleet into the 
harbor and providing water, gas, and crew changes, it is estimated that a 
one-for-one trade could take place between public sector (transfer-payment 
funded) jobs and private sector (fishing-industry funded) jobs. Employment 
and population would, therefore, remain constant. Any activity in the 
industry above this minimum (e.g. other services, fish processing, or actual 
fish harvesting jobs) would cause an increase in employment on the island. 


(2) Umalaska: Unalaska is expected to continue as an 
important regional center for the Aleutian Islands and will continue to 
attract fishing industry activity. Modest growth in fishing industry jobs is 
expected at least through the 1990s and well as into the next century. 
Employment in the fishing industry is predicted to grow by 10 percent in each 
of the years 1988, 1989 and 1990. Thereafter, employment should grow by 
approximately 1 percent per year through the year 2000. Overall employment in 
the Unalaska economy is expected to grow modestly during this period. 
Employment growth should average approximately 3 percent per year, with the 
largest percentage changes taking place between 1987 and 1990. 


3. Subsistence-Harvest Patterns: This section deals specifically 
with the use of subsistence resources by the residents of Unalaska and 
St. Paul (specified in the scenario as support-base sites), and more generally 
with subsistence-harvest patterns elsewhere in the lands adjoining the eastern 
Bering Sea. This part of western Alaska is divided for descriptive purposes 
into four regions: Norton Sound, the Yukon-Kuskokwim Delta, Bristol Bay, and 
the Aleutian Islands. These regions generally coincide with Alaska Native 
linguistic and cultural regions used in the ANCSA of 1971. Figure III-19 
shows the locations of communities in the regions and subregions of western 
Alaska. 


The people of western Alaska variously participate in a way of life referred 
to as “subsistence.” While new cultural elements have been added over time, 
primarily from changes in material culture, this method of living is a con- 
tinuation of centuries-old traditional patterns. Characteristics of this way 
of living include activity patterns that are extremely seasonal and regulated 
and conditioned by the migratory behavior of major subsistence fish and 
wildlife species. Subsistence activities also are strongly localized, occur 
at appropriately productive spots, and are guided by knowledge systems that 
are maintained by the best hunters and elders. Finally, subsistence activi- 
ties are regulated by traditional systems of local and recognized rights, 
obligations, and appropriate behaviors that can reflect social, cultural, and 
spiritual relations among people and their relationships with the other living 
creatures of the natural world. 


Alaska statutes define "subsistence uses" as those customary and traditional 
uses of fish, wildlife, and vegetation for direct personal, family, and 
community needs (AS Sec. 16.05.940). Federal law similarly defines Alaskan 
subsistence and recognizes subsistence use of resources along with other uses 
on all Federal lands in Alaska, as specified in Title VIII of ANILCA. While 
the subsistence provisions of State statutes and ANILCA are not racially 
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defined, referring instead to “rural Alaska residents,” other Federal 
instruments recognize and permit subsistence pursuits only by Alaska Natives. 
These Federal instruments include the Marine Mammal Protection Act, the 
Endangered Species Act, and the Migratory Bird Protection Act. In terms of 
definition, Sections 803 and 804 of ANILCA specify the following: 


"Section 803. As used in this act, the term ‘subsistence uses' 
means the customary and traditional uses by rural Alaska residents 
of wild, renewable resources for direct personal or family consump- 
tion as food, shelter, fuel, clothing, tools, or transportation; for 
making and selling of handicraft articles out of nonedible bypro- 
ducts of fish and wildlife resources taken for personal or family 
consumption; for barter, or sharing for personal or family consump- 
tion; and for customary trade. For the purposes of this section, 
the term: 


"1. ‘family’ means all persons related by blood, marriage, or 
adoption, or any person living within the household on a permanent 
basis; and 2. ‘barter’ means the exchange of fish or wildlife or 
their parts, taken for subsistence uses: 


“for other fish or game or their parts; or 
“for other food or for nonedible items other than money 
if the exchange is of limited and noncommercial nature. 


"Section 804. Except as otherwise provided in this act and other 
federal laws, the taking on public lands of fish and wildlife for 
nonwasteful subsistence uses shall be accorded priority over the 
taking on such lands of fish and wildlife for other purposes. 
Whenever it is necessary to restrict the taking of populations of 
fish and wildlife on such lands for subsistence uses in order to 
protect the continued viability of such population, or to continue 
such uses, such priority shall be implemented through appropriate 
limitations based on the application of the following criteria: 


"1. customary and direct dependence upon the populations as the 
mainstay of livelihood; 2. local residency; and 3. the availability 
of alternative resources." 


By protecting such “customary and traditional" subsistence activities as 
bartering; sharing; customary trading; and the production of clothing, tools, 
and handicrafts, these laws recognize the importance of subsistence not only 
to the food supply but to a way of life. In many rural Alaska villages, 
subsistence pursuits structure and color all aspects of life. While subsist- 
ence generally is integrated into all parts of village life, this section 
examines its more econo.ic aspects. Unlike Western industrial systems, 
subsistence systems are built directly on naturally occurring renewable 
resources. 


Ts remainder of this discussion on subsistence-harvest patterns focuses on 
ti. communities identified in the scenario as potential shore bases 
(Unalaska/Dutch Harbor and St. Paul Island) and the regional patterns 
characteristic of western Alaskan communities. 


a. Unalaska (Dutch Harbor): This discussion is derived from 
the description contained in the St. George Basin Sale 70 FEIS (Sec. III.C.2., 
USDOI, MMS, 1982b), which is incorporated by ceference, and is augmented by a 
subsequent study of subsistence use done in Unalaska (Veltre and Veltre, 
1982). With the development of a major seafood-processing industry, Unalaska 
has grown, in a relatively short period of time, from a village to a booming 
frontier town. Geographically and socially, however, the original Aleut 
village remains intact. The community's subsistence harvest is generally 
characterized as a means of enhancing the quality of life, of being able to 
get outdoors, and of harvesting resources in conjunction with wage labor. 
Fishing, the principal subsistence activity, is undertaken by families and 
groups of friends and is sometimes associated with an all-day outing. To add 
a variety of special items to the diet, other subsistence resources-- 
mushrooms, shellfish, seals, and trout--are exploited at various times of the 
year. As a whole, however, the primary orientation of the community is toward 
other forms of employment--a characteristic also shared by the community's 
Aleut residents. 


Good hunters and fishermen--both Native and non-Native--are highly respected 
for their skills in harvesting resources and for their generosity in sharing 
such resources. Subsistence harvests generally are confined to Unalaska Bay, 
although increased population and pollution have forced people to travel 
farther from Unalaska to obtein desired resources. Sea lion and harbor seal 
hunting areas are generally located beyond Unalaska Bay. On occasion, crews 
of commercial fishing vessels will use the opportunity of a fishing venture to 
hunt and gather resources from traditional subsistence sites outside of 
Unalaska Bay. Cabins and camps around the bay are still in use for harvesting 
subsistence resources. Although only a portion of the community engages 
directly in acquiring such resources, networks for sharing food items involve 
virtually the entire resident community. Figure III-20 shows the primary 
marine hunting and fishing areas for Unalaska. 


Resource-harvest activities are significant in the food they provide and in 
the interpersonal and cultural bonds they foster. For Aleuts in Unalaska, 
subsistence activities serve to reinforce the continuation of cultural tradi- 
tion (an identity that emerged anew following the passage of ANCSA in 1971). 
Cultural identification with subsistence resources occurs most strongly among 
the elderiy, with specific resource items such as fur-seal parts acquired from 
the Pribilof Islands and other locally acquired marine-mammal resources. In a 
dietary sense, however, most people view the need for subsistence resources as 
a way of putting food on the table. Salmon is the most important single 
resource for the entire population, with pink salmon the most widely used 
species. In 1981, 114 subsistence permits were issued, each of which allowed 
the catch of 250 salmon. This amount was reduced to 75 in 1982, but 
additional permits were authorized in the case of proven need (Veltre and 
Veltre, 1982). Besides salmon, halibut and shellfish generally are preferred 
by non-Natives, whereas halibut, seal, and sea lion are most favored by the 
Native population. There were approximately 20 skiffs in Unalaska in 1981 and 
virtually all people owning skiffs were reported to fish for halibut (Veltre 
and Veltre, 1982). The same people that hunt for sea lion also hunt for 
harbor seal, with approximately 20 of each species the most frequently cited 
harvest figure for 1981 (Veltre and Veltre, 1982). 
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While the entire community of Unalaska uses at least some local fish and 
wildlife resources, such resources generally are used to a greater extent in 
the diet of Native households (ranging from 20-502 of their diet) and cover a 
wider range of resources than those used by the non-Native community. 


b. Pribilof Islands: This discussion is based on the 
description contained in the St. George Basin Sale 70 FEIS (Sec. III.C.2., 
USDOI, MMS, 1982b), which is incorporated by reference, and augmented by a 
specific study of subsistence-resource uses on the Pribilof Islands (Veltre 
and Veltre, 1981) and other current pertinent information. Although only St. 
Paul Island is specified in the scenario, both St. George and St. Paul Island 
communities are embraced in this discussion because of the similarity of the 
resource base, the common use of fur seals for subsistence purposes, and the 
cultural ties that exist between these two Aleut communities. Subsistence 
resources commonly used on the Pribilof Islands are marine mammals, reindeer, 
fish, birds and bird eggs, and terrestrial plants and berries. Figure III-21 
shows the generalized locations of subsistence harvests for both St. Paul and 
St. George Islands. 


The northern fur seal is the backbone of subsistence on the Pribilof Islands, 
in that it is a totally predictable resource. The vast majority of the 
northern fur seal population returns annually to the Pribilof Islands to 
breed. In the period prior to 1985, a commercial harvest of about 25,000 fur 
seals was carried out on St. Paul Island, whereas a subsistence-only harvest 
of some 350 seals took place at the same time on St. George Island. In 1985 a 
subsistence-only harvest was carried out on St. Paul under interim emergency 
regulations promulgated in the absence of U.S. Senate ratification of the 
international treaty regulating the annual harvest. 


When the cormercial harvest was carried out, St. Paul residents obtained 
fur-seal parts directly from che commercial killing grounds. St. George 
residents also were able to acquire fur-seal parts from the commercial killing 
grounds to supplement their subsistence-only harvest. Fresh fur-seal hearts 
and livers were delivered to St. George on bimonthly flights during the 
harvest, and other fur-seal parts (flippers, shoulders, ribs, etc.) previously 
ordered by St. George households were frozen and delivered after the commer- 
cial harvest ended. Roughly 3,600 (7,935 lbs) to 4,000 (8,815 lbs) kilograms 
of frozen fur-seal parts have been shipped annually to St. George from the St. 
Paul commercial harvest. On St. Paul Island, the average household consump- 
tion of fur-seal meat was estimated by the Tanadgusix Corporation to include 
about 14 to 20 pounds used weekly by each of about 125 households and an 
average of 15 to 20 35-pound seals used per householu in the winter, or about 
2,000 seals totaling about 70,000 pounds for the entire community (Veltre and 
Veltre, 1981). 


In 1985, the subsistence-only harvest on St. Paul Island recorded a kill of 
3,384 fur seals, which represented 42,381 kilograms (93,435 lbs) of dressed 
meat and parts (Zimmerman and Letcher, 1986). These weights are based on 12.5 
kilograms (27.5 lbs) of dressed meat per fur seal--figures derived empirically 
from harvest samples. A total of 329 additional fur seals were taken on 
St. George Island in 1985 (Zimmerman, 1986, ora’ :omm.) Based on the St. Paul 
harvest, Zimmerman and Letcher (1986) suggest a theoretical mean consumption 
of 0.2 kilograms of seal meat per person per day for 1 year. Using the- 1980 
population figure of 551, this factors out to 40,223 kilograms or 3,218 seals 
(using a factor of 12.5 kilograms of dressed meat per seal) for the community 
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of St. Paul. Applied to the St. George population of 158 in 1980, however, 
this consumption factor considerably exceeds the number of seals allowed to be 
taken for subsistence on the island. A total of 923 seals would be needed, 
using the St. Paul 0.2 kilogram factor, whereas 350 is the limit for the 
harvest on St. George. The difference is partially explained by the shipment 
of meat from St. Paul to St. George during the seal harvest. 


Halibut is fished from skiffs from mid-May through October. There are 
approximately 17 skiffs on St. George and 50 skiffs on St. Paul, although not 
all may be used in halibut fishing. Without direct access to salmon, the 
Pribilof Islands’ Aleuts use halibut extensively as a subsistence resource. 
Approximately 20 halibut were used per household on St. Paul in 1980 through 
1981, whereas 250 to 400 halibut were reported to have been used in the same 
time period on St. George (Veltre and Veltre, 1981). Halibut is especially 
important during Lent, when the Orthodox faith prohibits the eating of meat. 
Almost all the waters off of St. George Island are fished, while the southern 
and eastern waters are preferred off St. Paul Island. Dried salmon, a 
delicacy on the islands, is often obtained in trade with other Aleut 
communities. 


Sea lions are hunted from the shoreline mainly during the winter. A great 
deal of skill is required to assure landing the mammal, which may seigh from 
350 to 550 kilograms. On each island, upwards of 35 to 40 sea lions are taken 
annually for subsistence use. Generally, more are shot and lost than are 
retrieved. Birds and bird eggs are also important in the subsistence-harvest 
cycle; perhaps more so on St. George than on St. Paul because of their greater 
abundance. Murres and kittiwakes are regularly harvested, although the list 
of marine birds used on the islands also includes cormorants, least auklets, 
fulmers, and puffins. The thick-billed murre comprises about 60 percent of 
the total mass of marine birds nesting on St. George Island (1,500,000 of 
2,519,000 birds) and some 43 percent of those nesting on St. Paul Island 
(110,000 of 253,800 birds) (Yeltre and Veltre, 1981). There are so many of 
these birds available that the extent of the harvest depends primarily on the 
amount of time spent in the undertaking. Reindeer, reintroduced on St. George 
Island in 1980 but not yet hunted there, are important as a subsistence 
resource on St. Paul Island, although the island's herd is not managed as 
such. St. Paul had a herd of approximately 400 animals in 1980 through 1981, 
but the herd on St. George constituted only 10 animals that survived the trip 
from Umnak Island. Eighty-seven hunting permite were issued in 1980 through 
1981 by the Tanadgusix Corporation, with the assumption that most hunters were 
successful (Veltre and Veltre, 1981). 


In terms of rank ordering of subsistence resources utilized on the Pribilof 
Islands, fur seal and halibut head the list on both islands. Birds and bird 
eggs are used more than sea lions on St. George Island, with the reverse 
holding true on St. Paul Island, where use of sea lions is combined with 
reindeer use. Subsistence resources generally constitute about 50 percent of 
the diet of resident Aleuts. Although virtually the entire coast of each 
island is used to acquire subsistence resources, the coastal reaches on the 
side of the island where each community is located are used more extensively 
for subsistence-harvesting purposes. 


c. Norton Sound xe ion: Subsistence-harvest patterns of the 
Norton Sound region are descr the Norton Basin Sale 100 FEIS (Sec. 
III.C.1., USDOI, MMS, 1985c). This description is incorporated by reference 
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and serves as the basis for this discussion. The Yukon Delta fishing and 
small-sea-mammal-hunting pattern is incoxporated into the subsequent discus- 
sion of subsistence in the Yukon-Kuskokwim Delta region. Besides the communi- 
ties of Stebbins and St. Michael, which are grouped into the above fishing and 
hunting pattern, the other 15 communities of the Norton Sound region are 
representative of three other subsistence-use patterns: (1) large-sea-mammal- 
hunting pattern; (2) small-sea-mammal-hunting, inland-hunting, and fishing 
pattern; and (3) Norton Sound fishing and coastal- and inland-hunting pattern. 


As shown on Table III-ll, the 15 communities constituting the _ three 
subsistence-harvest patterns represented a 1980 population of 5,651. Nome, 
the regional administrative and commercial center for the Norton Sound region, 
had a 1980 population of 2,301, which represented 40.7 percent of the total 
regional population. Aside from Nome, the region had an average village size 
of 258 people. With the exception of Nome and Unalakleet, the population of 
all the communities considered was 90 percent or more Alaska Native, predomi- 
nantly of Inupiat Eskimo descent. Nome had a population in 1980 composed of 
58.5 percent Alaska Natives, and the inner Norton Sound subcenter of 
Unalakleet was composed of 87.6 percent Alaska Native people. The open- 
skinboat (umiak) hunting of the Pacific walrus is economically and culturally 
the most important subsistence activity of the villages practicing the large- 
sea-mammal-hunting pattern. Bowhead whales and other marine mammals also are 
important resources, and walrus hunting is an economic priority for the ivory 
produced. Most walrus hunting takes place as far as 60 miles offshore in the 
spring during the northern species’ migration. Like walrus hunting, bowhead 
whaling is a completely cooperative effort using skinboats. It is the basis 
of an elaborate food-distribution system and has enormous cultural signifi- 
cance for the entire community. 


Bearded seal (oogruk), ringed seal, and spotted seal are important food 
sources for both meat and oil in the small-sea~mammal-hunting, inland—hunting, 
and fishing pattern. Walrus also are harvested but not to the extent carried 
out in the large-sea-mammal-hunting pattern. A large variety of fish, 
including salmon, also are »vrimary subsistence resovrces in this category of 
hunting communities. Moose, migratory waterfowl, and small game conclude the 
list of principal fish and wildlife resources used in this adaptation pattern. 


In the Norton Sound fishing and coastal- and inland-hunting pattern, salmon is 
the most important cash-producing resource and a critical subsistence resource 
as weil. Herring and a wide variety of other finfish and shellfish also are 
harvested at various times of the year. Moose and caribou are the most 
important land mammals, while seals and beluga whales comprise the bulk of 
coastal-hunting resources. Migratory birds are harvested by all communities. 


By way of illustration, Table III-12 shows annual subsistence-resource 
harvests for the large-sea-mammal-hunting communities of Gambell, Savoonga, 
and Wales, with «gata averaged for the period 1962 through 1982 (Alaska 
Consultants, Inc. with Stephen Braund and Associates, 1984). Comparable 
information is not available for Diomede or the King Island community of 
Nome--the other communities representative of the subsistence-harvest pattern. 
Walrus is shown to represent more than 70 percent of the total community 
harvest of Gambell and Savoonga, and almost half that of Wales. An average of 
443 walrus were taken in Gambell, representing 155,050 kilograms of useable 
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Table III-11 
1980 Total Population and Alaska Native Population 
for the Norton Sound Region 


1980 Total 1980 Native Percent 


Population Population Native 
Large-Sea-Mammai-Hunting Pattern: 
Gambell 445 425 95.5 
Savocnga 49} / 463 / 9¢ 73 
King Island (community in Nome) * - ~ 
Wales 133 122 91.7 
Diomede 139 136 $7.8 
Subtotal 1,2 1,146 94.9 
Small-Sea-Mammal-Hunting, Iniand- 
Hunting, and Fishing Pattern: 
Brevig Mission 138 138 100.0 
Teller 212 196 92.5 
Shishmaref 39 36 93,7 
Mary's Igloo 4 2) 27 
Subtotal 744 703 94.5 
Norton Sound Fiching and Coastal- 
ani iniand-Hunting Pattern: 
Nome 2,301 1,347 58.5 
White Mountain 125 116 92.8 
Elin 211 203 96.2 
Golovin 87 85 97.7 
Koyuk 188 180 95.7 
Shaktoolik 164 159 97.0 
Unalakleet 623 / 546 / 87 7® 
Couneii 2/ 2/ 2/ 
Subtotal 3,699 2,636 71.3 
Total 5,651 4,485 79.4 


Source: University of Alaska, ISER, 1986. 


1/ Information included in Nome data. 
2/ Not available. 


Table III-12 


Annual Subsistence-Resource Harvests Averaged for the Period 1 7 through 1962 
for Whaling Villages of the Norton Sound Region = 


Source Ganmbell Savoonga Wales 
Bowhead Whale 
Animals Landed 2/ 0.75 0.75 0.20 
Utilizable Weight— 6,675 6,675 1,780 
% of Total Harvest 3.2% 3.5% 3.2% 
Caribou 
Animals Landed 0.00 0.00 0.00 
Utilizable Weight 0.00 0.00 0.00 
% of Total Harvest 0.% 0.0% C.o% 
Walrus 
Animals Landed 443.00 383.00 77.0C 
Utilizable Weight 155,050 134,050 26,950 
% of Total Ha<vest 74.1% 71.2% 49 .O% 
Bearded Seal 3/ 
Animals Landed 200. 00 250.00 156.00 
Utilizable Weighi 16,000 20 ,000 12,000 
% of Total Harvest 7.6% 10.6% 21.8% 
Heir Seal 
Animals Landed 720.00 806 . 00 372.00 
Utilizable Weight 13,680 15,314 7,068 
% of Total Harvest 6.5% 6.18 12.% 
Be Whale 
Landed 1.00 ° 1,00 3.00 
Utilizable Weight 400 200 1,200 
% of Total Harvest 0. 0.2% 2.2% 
Poler Bear 
Animals Landed 6.0 20.00 3.00 
Utilizable Weight 1,350 4,500 675 
% of Total Harvest 6.5% 2.4% 1.27% 
Moose 
Animals Landed 0.90 0.00 -- 
Utilizable Weight 0.00 0.00 -- 
% of Total Harvest 0.% 0.0% -~ 
Reindeer 
Animals Landed 0.00 50.00 7? 
Utilizable Weight 0.00 3,500 -- 
% of Total Harvest 0.% 1.% -- 
Seall Game 
Animals Landed —* —* —* 
Utilizable Weight -- -- -- 
% of Total Harvest -- - “< 
Birds 
Animals Landed 4/ 4/ 4/ 
Utilizable Weight 4,545 1,818 364 
% of Total Harvest 2.2% 1.0% 0.7% 
Fish 
Animals Landed 4/ 4 4/ 
Utilizable Weight 10,910 1,136 1,727 
% of Total Harvest 3. 3.1% 


Source: Stoker, 1983, as cited by Alaska Consultants, Inc. with Stephen Braund and Associates, 


Compareble data are not available for Diomede or the King Island community residing in Nome. 


Table I¥I-12 
Annual Subsistence-Resource Harvests Averaged for the Period 19§3 through 1982 
for Whaling Villages of the Norton Sound Region = 


Source | Gambe1l Savoonga Wales 
S % of Total Harvest 0.3% 0.5% 5.9% 
— etal Rervest 209 292 188,393 5h,991 
= Per Capita 492 407 451 
(kilograms) 
> Source: — 1983, as cited by Alaska Consultants, Inc. with Steven Braun and Associates, 
———— 1 * 


weight. In the other St. Lawrence Island community of Savoonga, the average 
catch during the two-decade period was 383 walrus, representing 134,050 
kilograms of useable weight. Bearded seal and hair seal were the next most 
harvested subsistence resources in each of the three communities. Bowhead 
whale contributed from 3.2 to 3.5 percent of the total subsistence harvest 
among the three communities. The average total, per-capita harvest during 
this period ranged from 407 kilograms in Savoonga to 492 kilograms in Gambell. 


d. Yukon-Kuskokwim Delta Region: Subsistence-harvest patterns 
of the Yukon-Kuskokvim Delta region have been examined, among others, by Wolfe 
(1981) and Fienup-Riordan (1982, 1983), with the lower Yukon portion of the 
region described in the Norton Basin Sale 100 FEIS (USDOI, MMS, 1985c) and 
incorporated here by reference. The text entitled, "Subsistence Resource 
Availability by Village Group," contained in Chapter 10 of Fienup-Riordan's 
Technical Report No. 70 (1982) is also incorporated by reference. Using the 
order of resources shown in Table III-13, the seasonal round of subsistence 
activities includes waterfowl hunting ‘n the spring and fall and egg gathering 
in the spring. Seal hunting is primarily a spring activity, although ringed 
seal is also hunted in the fall. Walrus are hunted in June, where available. 
Herring and salmon (king, chum, and silver) are caught in the summer; and a 
wide variety of other fish species (including loche fish, blackfish, needle- 
fish, pike, whitefish, and tomcod) are caught throughout the remainder of the 
year. Berry picking takes place in the fall, while hunting and trapping of 
small game takes place in winter and early spring. 


Fienup-Riordan (1982) grouped 25 villages into six subregions for the purpose 
of qualitative examination of subsistence practices. A larger segment of 
communities was used in the Association of Village Council Presidents and 
Nunam Kitlutsisti compilation of subsistence-harvest data in quantitative 
terms for the years 1974 and 1976. The 45 communities for which subsistence- 
harvest data are reported were divided into three subregions which encompassed 
Yukon River communities, Kuskokwim River communities, and the communities of 
the Bering Sea coast. As shown in Table III-14, these 45 communities repre- 
sented a total 1980 population of 15,344. If the population of Bethel 
(3,576), the regional center, were extracted out, the remaining population of 
11,768 would represent an average community size of about 267 people, the 
majority of whom are of Yupik Eskimo descent. Bethel accounted for 23.3 
percent of the total regional population and was composed of 67.6 percent 
Alaska Natives. 


According to the harvest data shown in Table III-15, Yukon-Kuskokwim Delta 
communities in 1974 and 1976 harvested 14.3 to 16.7 million pounds of sub- 
sistence resources, with an estimated value of $30 million. A significant 
difference between 1974 and 1976 data is in vegetation harvest due to better 
reporting in 1976. In both years, fish constituted at least 75 percent of all 
resources harvested by weight for all subregions. Land mammals were most 
widely used among the riverene communities; sea mammals were more important 
among the coastal communities. The total amount of subsistence resources 
harvested per household ranged from 4,980 pounds for Kuskokwim River communi- 
ties in 1974 to 11,474 pounds per household for Yukon River communities in 
1976. 
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Table III-13 


Seasonal Subsistence Resources of the Coastal Communities in ee 


Yukon-Kuskokwim Delta Region 


Boat 


Jun Jul Aug Sep Oct Nov bee 


Jan 


Snowmachine 


Feb Mar 


BEERAERELEGTEGE 
—214 


Whitefish 


4 


Fienup-Riordan, 1982. 
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Source: University of Alecks, ISER, 1906. 


3/ July 1, 1904, populetion derived from fiscal year 1985 State Revenue Sharing Progren. State 
of Alecks, Depertucet of Community ond Regions! Affaire, Jesuery 1985. 
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Table III-15 
Subsistence-Food Harvest for the Yukon-Kuskokwim Delta Region, 1974 and 19762/ 


7 Land ~ Sea 
Fish Mamma 1s * Mammals Vegetation Birds Pounds Per Pounds Per 
197% Pounds /Percent Pounds/Percent § Pounds/Percent Pounds/Percent # Pounds/Percent Subregion Fenily 
Yukon River Villages 3,405 ,061/ 262,306/ 142,064/ 100, 260/ 178 ,043/ 4,170, 07% 10,610 
83.58 6.29 3.43 2.41 4.29 
Ruskolarim River Villages 4, 644,580/ 298,199/ 103 ,413/ 152,114/ 165,191/ 5,353,067 4,980 
86.76 5.57 1.93 2.84 2.40 
Coastal Villages 2,380,137/ 140,385/ 492,910/ 74 ,381/ 222,494/ 3,310,307 7,626 
76.47 3.51 12.48 1.89 5.65 
Total 11,679,663/ 778 ,458/ 822,064/ 363, 288/ 618,739/ 14,262,603 6,465 
° 5.45 5.76 2.55 4.35 
1976 
Yukon River Villages 4,382,675/ 315,640/ 231,220/ 281,935/ 238 ,820/ 5,450,290 11,474 
4 6.0 4.0 5.2 4.4 
Ruskotwim River Villages 3,846 ,582/ 576,925/ 68 ,730/ 363, 359/ 177 ,262/ 5,032,838 7,069 
° 11.5 1.4 7.2 3.5 
Coastal Villages 4,657, 782/ 205 ,505/ 661,401/ 360, 240/ 287, 706/ 5,952,634 10,158 
74.9 3.5 11.1 5.7 4.8 
Total 12,805 ,889/ »143,270/ 998 ,651/ 996 224 / 715 ,018/ 16 ,659 ,062 9,281 
e 6.9 6.0 6.0 4.3 


Source: Association of Village Council Presidents (AVCP) and Nunam Kitlutsisti, nd. 


1/ A compilation of food harvested each day by individual village families and recorded on calendars. Columns are not additive due to 


unellocated resources. 
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e. Bristol Bay Region: The description of subsistence-harvest 
patterns within the Bristol Bay region is derived from the North Aleutian 
Basin Sale 92 FEIS (Sec. III.C.4., USDOI, MMS, 1985b), which is incorporated 
by reference; documents from the Bristol Bay Cooperative Management Plan 
(BBCMP); and other relevant literature. The Bristol Bay region is composed of 
23 communities organized into the following subregions: Togiak, Nushagak Bay, 
Nushagak River, Iliamna Lake, and the Upper Alaska Peninsula. The communities 
of the Lower Alaska Peninsula, which were considered part of the BBCMP, are 
allocated to the Aleutian Islands region. As shown in Table III-16, the 
Bristol Bay region, as defined, comprised a 1980 population of 5,026, of which 
4,147 or 82.5 percent of the population were Alaska Natives of Yupik Eskimo, 
Aleut, or Athabaskan Indian descent. If the regional center of Dillingham 
were omitted, the region would be characterized by an average community size 
of 157, composed of 94.0 percent Alaska Native people. Dillingham accounted 
for 31.1 percent of the total regional population in 1980 and was composed of 
57.0 percent Alaska Natives. 


Table III-17 shows subsistence use of selected fish and game resources for the 
year 1973 broken down according to the above subregions and expressed in 
pounds of dressed weight per household. This data should be considered only 
indicative of subsistence-resource use within the respective subregions, since 
they represent a pattern for only 1 year rather than one derivea from lengthy 
documented experience. With this in mind, we see that salmon and other fish 
comprised more than half the total household-harvest for the Togiak, Nushagak 
Bay, Nushagak River, and Iliamna Lake subregions. Moose and caribou contri- 
buted more than half the total household-subsistence harvest of the Upper 
Alaska Peninsula subregion, yet represented about one-fourth of this harvest 
in the other subregions. Marine mammal harvest was m‘st promirnant in the 
Togiak subregion, where it amounted to 8.9 percent of total household harvest 
in 1973. 


Based on the previous data and other forms of information, the analysts for 
the BBCMP estimated average annual quantities of salmon, moose, and caribou 
(the basic subsistence resources for the entire region) for the years 1979 
through 1981 in order to forecast consumption needs by subregion (Nebesky, W., 
et al., 1983). As shown in Table III-18, the highest use of salmon per 
household was made in the Iliamna and Nushagak subregions. Households in the 
Lake Iliamna subregion used an estimated 463 salmon on the average, with the 
next highest use being 161 salmon per household in the Nushagak Bay and River 
subregion. The largest harvest of moose took place in the Nushagak subregion, 
with the highest use per household found in the Iliamna Lake (.40 moose) and 
Nushagak Bay and River (.31 moose) subregions. Caribou was the most highly 
used resource per household in the Iliamna Lake (1.70 caribou) and the Upper 
and Lower Alaska Peninsula (2.00 caribou each) subregions. Households in the 
Togiak/Kuskokwim subregion made relatively less use of moose and caribou than 
the other subregions of the Bristol Bay region (largely due to limited 
resource availability) and relied more on marine mammal resources than other 
subregions. 


f. Aleutian Islands Region: The discussion of subsistence in 
the Aleutian Islands region summarizes the description found in the St. George 
Basin Sale 70 FEIS (Sec.III.C.2., USDOI, MMS, 1982b), which is incorporated by 
reference. The Pribilof Islands, traditionally and culturally considered part 
of this region, are included here although their subsistence is described 
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Table III-16 


1980 Total Population and Alaska Native Population 
for the Bristol Bay Region 


$ 2g : | 1980 Total 1980 Native Percent 
4 Population Population Native 


Togiak Subregion 


Togiak 470 443 94.3 
Twin Hills 70 67 95.7 
Manokotak 294 273 92.9 
Subtotal 834 783 93.9 
3 Nushagak Bay Subregion 
i Aleknagik : 154 138 89.6 
Dillingham 1,563 891 57.0 
Clark's Point 79 70 88 .6 
Subtotal 1,796 1,099 61.2 
2 Nushagak River Subregion 
E Koliganek 117 112 95.7 
New Stuyahok 331 311 94.0 
& Ekwok 77 71 92.2 
a Portage Creek _48 44 91.7 
4 Subtotal 573 538 93.9 
Iliamna Lake Subregion 
Nondalton 173 161 93.1 
Iliamna 94 38 40.4 
Newhalen 87 82 94.3 
Pedro Bay 33 31 93.9 
Kokhanok 83 80 Hh , & 
— Igiugig 33 25 78.8 
BS. Levelock 79 69 87.3 
3 Subtotal 582 486 83.5 
— Upper Alaska Peninsula Subregion 
J Naknek 318 i6l 50.6 
eS South Naknek 145 124 85.5 
ee King Salmon 545 32 5.9 
ee Egegik 75 57 76.0 
— Pilot Point 66 57 86.4 
——— Port Heiden 92 59 64,1 
oe Subtotal 1,241 ~~ 490 39.5 
Total 5,026 3,396 67.6 


*Gource: University of Alaska, ISER, 1986. 
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Table III-17 


Harvests of Selected Fish and Game for Noncommercial 
Use by Subregion in Bristol Bay for 1973— 


Nushagak Nushagak Iliamna Upper 
Togiak Bay River Lake Ak. Pen. 

1,246 964 4,137 2,482 424 

641 360 1,579 854 578 

104 45 207 134 17 

209 19 -- -- 3 

82 26 47 24 24 

57 43 13 27 14 

2,339 1,457 5,983 3,521 l, 
396 310 1,050 736 236 
gf. Percen of Total Pounds Per Household 

Salmon and Other Fish 53.3 66.2 69.1 70.5 40.0 
" Moose and Caribou 27.4 24.7 26.4 24.3 54.5 
* Other Land Mammals 4.4 3.1 3.5 3.8 1.6 
Marine Mammals 8.9 1.3 -- -- 0.3 
Geese and Ducks 3.5 1.8 0.8 0.7 2.3 
Other Small Game 2.4 3.0 0.2 0.8 1.3 


Source: Wright, Morris, and Shroeder, 1985. 
i/ Dressed weight (pounds) per household. 166 


Table III-18 


Estimated Average Resident-Household-Subsistence 
Harvests by Subregion, 1975 through 1981, 
in the Bristol Bay Region— 


. Other 
Total Salzon/ Total Moose / Total Caribou/ Total Important 
Subregion Households Household Salmon Household Moose Household Caribou Species 
2/ Seal, Walrus, 
_ Togiak= 313 80 25,040 -10 32 48 150 Reindeer 
Nushagak Bay, Beaver, Fresh- 
and River- 650 161 104,800 31 200 -80 520 water Fish 
143 463 66, 209 -40 57 1.70 243 Beaver, Fresh- 
water Fish 
445 69.5 30,919 12 53 2.00 890 Waterfowl 


Total 1,551 146 226,968 22 342 1.16 1,803 


_ = 


Source: Nebesky, Langdon, and Bull, 1983. 
y Eetimates are based on data provided by the ADF&G, Subsistence and Game Divisions, for all subregions. 


In addition to the communities identified in Table III-15, the following communities are included in the 


Togiek subregion: Quinhagak, Pletinum, and Goodnews Bay. 
3/ Im addition to the communities identified in Table III-15, the community of Ekuk is also included in the 
4/ 


Mushagek Bay and River 
In addition to the communities identified in Table III-15, the following communities are included in the 


Upper Alaska Peninsula subregion in this table: Chignik, Chignik Lake, Chignik Lagoon, Perryville, Ivanof 
Bay, and Ugashik. 
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elsewhere in this section. This is also the case with the community of 
Unalaska. The resources commonly used for subsistence throughout the Aleutian 
Islands region are varieties of fish, marine mammals, birds, intertidal 
organisms and vegetation, and terrestrial greens and berries. Large land 
mammals, except for domestic sheep and reindeer, are available locally only on 
Unimak Island and the mainland. Table III-19 illustrates the variety of 
subsistence resources used in the communities of the region. 


The eleven communities of the region represented a total population of 3,785, 
49.9 percent of whom were Alaska Natives of predominantly Aleut descent. As 
shown in Table III-20, Unalaska had the largest population of 1,322 in 1980, 
of which 200 persons or 15.1 percent of the total population were Alaska 
Natives. The population of the other communities was predominantly (more than 
half) of Alaska Native descent except for Cold Bay (4.4 percent Alaska Native) 
and Akutan (39.6 percent Alaska Native). 


Although similarities exist in the types of resources used in the region, 
considerable differences and variations of importance exist among commnities 
using the resources. Salmon is a primary subsistence resource in the region. 
Pink and silver salmon are available to communities located west of Unimak 
Pass (Nikolski, Unalaska, and Akutan), but red, king, and silver salmon are 
more commonly used in the communities located east of the pass (False Pass, 
Lagoon, King Cove, and Sand Point). Crab is used as a subsistence 
in the larger communities of Unalaska, King Cove, and Sand Point. 
mammals are available throughout the region, but they are not used to a 
t by the communities east of Unimak Pass, with the exception of 
possibly the exception of Belkofski, locations for which 
istence data are unavailable. Sea lions are of primary importance in 
leki and Akutan. Intertidal organisms and vegetation (reef as well as 
food) are significant resources year-round in Nikolski. Birds, greens, 
and berries are harvested throughout the region. Caribou are used for 
subsistence purposes in the communities of False Pass, Nelson Lagoon, King 
Cove, and Sand Point. 


4] 
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g- Walrus and Whale Hunt Communities: In addition to a 
community-centered orientation for discussing the subsistence use of regional 
renewable resources, it is also instructive to examine subsistence harvests 
from a resource-centered perspective. Among the resources that inhabit or 
traverse the Navarin Basin, the bowhead whale and walrus populations are most 
prominent emong the large marine mammal species that are used for subsistence 
purposes in Alaska. Other recources, as well, could be effected by industrial 
use of the Navarin Basin, but it would be much more difficult to trace effects 
on populations of such species to discrete subsistence use at the level of the 
individual community. 


Even among marine mammals, Sherrod (1982) shows the wide variation that exists 
at the household level in strategies devised and employ.2d over time to meet 
subsistence needs using marine mammals. The bowhead whale and walrus are 
additionally prominent in that Alaska Natives have founded the Alaska Eskimo 
Whaling Commission (AEWC) and the Eskimo Walrus Commission (EWC) as institu- 
tions for research, informed communication, and local self-management of these 
important subsistence resources. 
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Table III-19 
Utilization of Subsistence Resources in the 
Aleutian Islands Region 


Inter- Marine Mammals 


tidal r 
Food Seal Lion Seal 


(*) 
(*) 


(*) 
(*) 
(*) 
(*) 
(*) 


(*) (*) 


Sources: UsDOT, BLM, 1981a; Saythe, 1982; Bowden, 1981; Hayward et al., 1977. 


49) Denotes primary resource. 
+ Denstes rescurce utilized. 


Table III-20 


1960 Total Population and Alaska Native Population 
for the Aleutian Islands Region 


1980 Total 1980 Native Percent 
Population Population Native 
Lower Alaska Peninsula Subregion 
Belson Lagoon 59 55 93.2 
Cold Bay 228 10 4.4 
Palse Pass 70 60 85.7 
King Cove 460 367 79.8 
Send Point 625 357 57.1 
; B45 38.95 
Eastern Aleut 
Akutan 169 67 39.6 
* Unalaska 1,322 200 15.1 
‘ Wikoleki 50 48 96.0 
Atka 93 90 96.8 
Subtotal T, 634 505 7.8 
Pribilof Islands Subregion 
St. George 158 153 6.8 
St. Paul 551 483 87.7 
Subtotal 705 636 s 
Total 3,785 1,890 49.9 


Source: University of Alaska, ISER, 1986. 
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As shown in Table III-21, the bowhead whale is hunted by the St. Lawrence 


Island communities of Gambell and Savoonge and the mainland communities of 
Wales, Kivalina, Point Hope, Wainwright, Barrow, and Kaktovik. Barrow is 


_ shown as having landed by far the largest number of bowhead whales during the 


period 1962 through 1982. Also striking about the data is the wide variation 
years in the number of whales landed in each community. Kaktovik 
residents did not begin to consistently land bowheads until 1973. Wales and 
Kivalina showed little consistent success during the 20-year period, but 
and Savoongea began a fairly consistent harvest starting in 1971. 
» Point Hope, and Wainwright were successful in the main over the entire 
Beginning in 1978, the lower harvest figures represent the influence of 
AEWC in establishing and enforcing community-harvest quotas for bowhead 


HN 


g 
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are hunted widely within the coastal reaches of the Bering and Chukchi 
the Arctic Ocean as far north as Barrow. Despite a wide variation in 
locales, however, more than 70 percent of the walrus harvested 
are taken by the island communities of Gambell, Savoonga, and 

As shown on Table III-22, the St. Lawrence Island communities of 
and Savoonga accounted for retrieving an annual average of 674 walrus 
period 1967 through 1976 and 845 walrus annually during the 
S-year period of 1972 through 1976. These walrus accounted for 
7 percent, respectively, of all walrus shot and retrieved over the 
- Diomede, located on Little Diomede Island in the Bering 
an annual average of 530 and 558 walrus during the same 
respective time period, accounting for 31.9 and 28.9 percent of the total 
harvest, respectively. The success of these island communities is largely 
attributable to their location near the sigration path of the walrus 
population. Fall and spring migrations take place, but the most intense 
hunting effort (and success rate) takes place in the spring, when walrus 
adults and young migrate northward on floes from the receding ice pack. 


ay 


en 
1 


A total of 17 communities are cited in Table III-22 as locations where 
retrieved kills of walrus took place between 1967 and 1974. The Kuskokwia 
Area is identified as taking some 30 to 40 walrus annually on average during 
this period, representing 1.7 to 2.3 percent of the total number of walrus 
killed and retrieved. The coastal communities of the Yukon-Kuskokwia Delta 
region harvested more marine mammals than their riverene counterparts (Table 
III-15), largely due to their proximity to such resources. Indicative of this 
coastal orientation for marin2 mammal hunting in general and walrus hunting in 
particular were the locations in the Yukon-Kuskokwim Delta region cited by the 
FWS as places where the service of walrus tusk sealing (banding) would be 
provided: Kotlik, Scammon Bay, Hooper Bay, Tununak, Mekoryuk, aa 
Quinhagak, and Togiak (nearby in the Bristol Bay region) (Federal Register, 50 
FR 49577). Walrus tusk sealing has been proposed by FWS as a means for 
monitoring the harvest of walrus by Alaska Natives. 


h. Future of the Environment Without the sal: The growth 
the groundfish-processing industry in the southern Serie Sea centered in 


jad pot, is expected to be a driving force for change. Less dramatic change 


is expected elsewhere in the Bering Sea area, although offshore oil and gas 
activities may influence growth and change in communities such as Unalaska, 
Cold Bay, and St. Paul, where shore-base facilities have been established and 
may be expanded as future operations increase. 
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Table III-21 


State of Alaska 


Annual Retrieved Bowhead Whale Harvest 
for the Period 1962 through 1982 


Kaktovik Total 
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— Alaska Consultants, Inc. and Stephen Braund and Associates, 1984. 
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Table III-22 
Retrieved Walrus Kills in Alaska from 1967 through 1976 


Percent Percent 
Year 10-Year of 5-Year of 


1567 1965 1569 1570 1971 1972 1975 19% 1975 1976 Average Total Average Total 


Area 30 37 68 45 45 22 46 73 9 15 39.0 2.3 33.0 1.7 
: Gambe1l 84 466 226 243 175 250 255 261 641 742 334.3 20.1 429.8 22.2 
* Savoonga 1/ 299 117 179 543 236 515 204 466 656 339.5 20.4 415.4 21.5 
Northeast Cape= 25 14 3 2/ 21 35 21 130 95 280 62.4 3.8 112.2 5.8 
King Island 129 37 1 127 141 21 153 5 2b 0 63.8 3.8 40.6 2.1 
4 Wales 4 66 6 77 146 15 35 16 116 98 57.9 3.5 56.0 2.9 
Little Diomede 593 565 229 590 535 404 418 43h 793 739 530.0 31.9 557.6 28.9 
Shismeref 23 2/ 16 0 145 25 33 105 85 0 43.2 2.6 49.6 2.6 
—— 3 2 5 6 35 45 13 69 10 4 21.1 1.3 28.2 1.5 
47 85 92 89 23 56 31 38 65 253 77.9 4.7 88.6 4.6 
Barrow 3/ 55 16 ? 39 51 150 20 35 15 136 52.6 3.2 71.2 3.7 
Other Villages= 25 12 50 16 55 66 41 40 59 43 40.7 2.6 49.8 2.6 
= — 
Total ; 1,317 1,436 882 1,412 1,915 1,325 1,581 1,410 2,378 2,966 1,662.2 1,932.0 


aia 


on Source: Alnrinona, 1980. 


No walrus taken at Northeast Cape after 1969. Harvest data for Nome substituted after 1970. 
Not available. 
To be divided among Teller, Brevig Mission, Kotzebue, Kivalina, Pt. Lay, Kaktovik, and Nuiqsut. 
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(1) Unalaska (Dutch Harbor): In —— Aleut subsist- 
ence has changed considerably with the advent of crab processing in the 
community. The location of the groundfish-processing industry there presents 
the most dramatic potential for future effects on subsistence. A large 
increase in population over several decades and the solidification of a more 
family-oriented form of residency present the potential to accentuate and 
intensify the urban orientation to subsistence (individualistic and nuclear- 
family oriented) that generally exists in Unalaska at the present time. With 
the construction of facilities and a growing social infrastructure, there is 
the potential for an ever greater reduction of local habitat that supports 
existing subsistence resources. An increased local subsistence demand by the 
‘larger population also could increase the need for more harvest regulation, 
especially if resources are affected by other development activities. The 
combined effect of increased population pressures and reduced local resources 
would create the need for added income to provide the mobility to harvest 
subsistence resources from elsewhere (if available). For those residents 
unable or unwilling to profit from opportunities provided by the rapid growth, 
the need for added income could result in unmet subsistence needs. The result 
could mean an increased dependency on wage and other forms of income to 
purchase subsistence substitutes. 


(2) St. Paul: The construction of a groundfish- 
processing plant on St. Paul offers the prospect for localized reduction of 
subsistence habitat, and the increased population needed to operate the 
facility increases the likelihood for increased harvest pressure on subsis- 
tence resources. The possibility of such prospects reaching significant 
proportions is extremely low, considering the richness of the renewable 
resources of the island and the authority vested with the Tanadgusix Corpora- 
tion (as landowner and entrepreneur) for managing the effects of added popu- 
lation. Changes in subsistence practices could be initiated through the 
absorption of underemployed Aleuts into fishing and processing operations and 
intensifying the job orientation currently existing among St. Paul residents. 
Subsistence employment could become more of a weekend or after-hours pursuit 
than is currently the case. However, with the withdrawal of NMFS support for 
the island, it is more likely that subsistence practices could become more 
intensified, especially during the time necessary co train the local labor 
force for fisheries employment and other means of livelihood. 


(3) Western Alaska Regions: Assuming that the resource 
base remains relatively constant (in terms of the viability and distribution 
of species populations), subsistence-harvest patterns within the Bering Sea 
area and the four subregions should be consistent with current patterns for 
the foreseeable future. However, variations in species selected for harvest 
and harvest levels can be expected within the array of resources available to 
subsistence users. For example, future changes in subsistence patterns in the 
Bristol Bay region (given increasing resident population) are projected in the 
BBCMP to include: 


* The inability of moose and caribou populations to sustain themselves 
under the present level of annual household-subsistence harvest; 


* The ability of salmon stocks to sustain significant growth at present 
subsistence-harvest levels; and 
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ee * The probable increased utilization of under-used subsistence resources 


by household-subsistence users if the percentage of locally acquired 
protein per household and the subsistence ideology of household units are 
to be msintcined. 


4. Sociocultural Systems: This section provides a profile of the 
existing soc systems characterizing the study area. Sociocultural 
system profiles are presented at the community level for Unalaska and the 
Pribilof Islands. This section also analyzes the social organization and 
cultural values of the society under study. The Aleut people comprise the 


predominant Alaskan Native culture within the study area. 


a. Unalaska: This discussion is based on the description 
contained in the eutien Basin Sale 92 FEIS (Sec. III.C.B.5, USDOI, 
MMS, 1985b). While the growth of Unalaska, in the 1970's, as a result of the 
groundfish processing industry, has produced a diverse community, a majority 
of the population is transient fishermen or laborers under contract to process 
seafood products. The resident community is predominantly non-Native, and most 
of the new residents are single or married couples below the age of 35. The 
1980 census showed 15 percent of the population (200 persons) to be Alaskan 
Bative, of which 92 percent (182) were Aleut. Although it has not been 
considered an Aleut village for a number of years, Unalaska traditionally has 
been identified more closely with the Aleut community than has the Dutch 
Harbor srea (Impact Assessment, Inc., 1983). 


Social organization in Unalaska is characterized by several different social 
groups distinguished on the basis of length of residence, ethnicity, occupa- 
tion, socioeconomic status, and religion. The two clearest distinctions are 
between resident and transient and between Aleut and non-Native. Other 
distinctions sare made hetween old and new residents, permanent and seni- 
permanent residents, and long-term and short-term transient workers. 


Most of the short-term transients work in the processors for periods of 6 
months. These workers, generally Mexican, Vietnamese, or Filipino, tend to 
interact socially with each other and seldom become involved in community 
activities. Long-term transients live in Unalaska from 2 to 5 years, but they 
do not consider Unalaska their home. In contrast, semipermanent residents 
consider Unalaska their permanent residence, but they do not plan on retiring 
in Unalaska. This group tends to be more committed to the community. Within 
this group there are the “pioneers,” who arrived prior to the crab boom in 
1978, and the “newcomers,” who arrived after 1978. The influence of the new 
workers has caused many of the permanent <«sidents to lament the diminishing 
usefulness of traditional networks of association and interaction. Permanent 
residents have been living in Unalaska since the development of the crab 
industry. They are predominantly Aleut and a minority of the total popule- 
tion. Interaction betweer the various groups (defined by length of residency) 
has been minimal, and this situation has served to perpetuate animosity 
between them (Impact Assessment, Inc., 1983). The second major distinction in 
the social organization of Unalaske is between Aleut and non-Native residents. 
Although Aleuts are a minority numerically, their presence is prominent 
through the Ounalashka Corporation, which controls such of the local land base 
and serves as an important employer for local Aleuts (Impact Assessment. Inc., 
1983). P, F — 
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Traditionally, Aleut families were extended networks with ties to other 
communities in the region that were maintained through well-established 
patterns of intermarriage. The focus of the family now has shifted to the 
nuclear family, and the importance of the extended kinship network has begun 
to diminish. In conjunction with this shift in kinship patterns, less collec- 
tive and more individualistic values, as well as a decrease in reciprocity and 
the sharing of goods, have been observed. On the interregional level, 
Unalaska Aleut residents continue to have strong kinship ties and social 
networks with the communities of Nikolski, Akutan, St. Paul, and St. George. 
These ties are strengthened through sharing and exchange of subsistence 
resources. Social networks based on neighborhoods are not yet well developed 
but are increasing in importance as the community grows (Impact Assessment, 
Inc., 1983). WNon-Natives have a social network extending to Akutan, 
Anchorage, and Seattle (Impact Assessment, Inc., 1983). 


Religious affiliation forms another basis for social interaction for residents 
who belong to one of the five denominations in Unalaska. The churches’ 
partial takeover of the redistribution of goods and services to fellow members 
in time of need represents an institutionalization of the kinship-based 
collective. The churches also play an important role in providing social 
services, such as counseling and mutual aid. In addition, the churches have 
begun to play a political role by influencing the direction of community 
development (Impact Assessment, Inc., 1983). Although voluntary social 
organizations and community activities play a primary role in the patterning 
of social interaction, there are few occasions when interaction occurs on a 
community-wide basis. These infrequent occasions include city-sponsored dances 
and dinners, basketball and softball leagues, and the annual Fourth of July 
and King Crab festivals. There are only a few formal voluntary organizations, 
such as the Unalaska Volunteer Fire Department and the Volunteer Emergency 
Medical Service. The Lione Club and the Chamber of Commerce are the only 
formal service clubs, although the Unalaska Aleut Development Corporation also 
performs social service functions. Another voluntary organization is the 
Alaska Native Women's Statewide Organization, which has 75 members in Unalaska 
(Impact Assessment, Inc., 1983). The diversity of the heterogeneous popula- 
tion of Unalaska has led to a diverse system of cultural values. In general, 
values tend to be in a state of flux as a result of the rapid economic growth 
during the 1970's, the large influx of outsiders attracted by this growth, and 
the increased exposure to the larger sociocultural system (Impact Assessment, 
Inc., 1983). 


The cultural values and orientation of the different groups of residents in 
Unalaska vary according to the social group. According to Impact Assessment, 
Inc. (1983), these value systems can be divided into three groups: “tradi- 
tional, frontier, and modern." Some of the values are shared by each group. 
Associated with each of these value systems are different assessments of 
social status, different belief systems and world views, and different 
definitions of self and social identity. The “traditional” value system 
associated with the Aleut population is also possessed in varying degrees by 
the older, non-Native, permanent residents of Unalaska. Included in this 
value system is a rural orientation, a pattern of reciprocity based on kinship 
and locality, a respect for age and authority, an emphasis on self-reliance in 
work, concern for the welfare of the community, and a preoccupation with 
subsistence activities. The "frontier" value system is also characterized by 
a rural orientation, with an emphasis on individual initiative, acquisition, 
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enterprise, and effort. There is a tendency fr these values to be held by 
transient and semipermanent male residents. The environment is viewed as 
providing a wealth of resources to be exploited. The “modern” value system is 
that of the larger Anglo-American sociocultural system. An emphasis is placed 
on education, income, occupation, and community involvement as determinants of 
social status. In addition to these defined value systems, the different 
ethnic groups (e.g., Filipino, Mexican, and Vietnamese) also maintain their 
own sets of cultural values. Within each social group there might be «a 
variation in values depending on such things as the age, sex, and education of 
the individual. For example, within the Aleut community there are differences 
in cultural values among the oldest and youngest segments of the population. 
The ramifications of these changes as they relate to cultural values are not 
yet are some indications that changes in values might be 
affecting the identity of the people (as demonstrated in suicide rates, family 

and alcoholism). Cultural values are intertwined to some extent 
with the determination of social stztus in a community. In Unalaska, social 
status is attained through the following: family status (primarily Aleuts); 
wealth, with particular attention paid to how the wealth was acquired; 
occupation; length of residence; emotional stability; and political power 
(Impact Assessment, Inc. 1983). 


b. Pribilof Islands: This discussion is based on the 
description contained in the St. George Basin Sale 89 FEIS (Sec. I11.C.3.; 
USDOL, MMS, 1965a) supplemented by additional information where cited. 
Despite involvement in the commercial fur seal harvest, the Pribilof Island 
Aleuts in St. Paul and St. George have remained fundamentally Aleut in 
character, attesting to their tenacity and adaptability. As documented by 
Jones (1980), the need to maintain a cooperative labor force on the Islands to 
carry owt the commercial fur seal harvest resulted in the perpetuation of a 
management system that came to control all the social, political, and economic 
aspects of the people's lives. It was not until the Pribilof Islands’ people 
turned U.S. Government from World War II internment in South- 
Alaska that this system began to be questioned, and steps were taken 
to change a system that had existed for a century under U.S. control. By 
on the Pribilofs had increased to 595 (483 Natives) in 
St. Paul and 173 (170 Natives) in St. George (State of Alaska, Dept. of 
and Regional Affairs, 1985). 


Perhaps one of the most demanding tests of local social and cultural institu- 
tions is currently underway, as the result of the U.S. Government's decision 
to withdraw support in October of 1983 for commercial fur sealing on the 
Pribilof Islands and for maintenance of the Pribilof Aleuts as wards of the 
harvest. In addition to the economic consequences of divestment, this action 
severs a dependency relationship between the Federal Government and the 
Pribilof Aleuts that has existed for over a century. It is only in the last 
several decades that «a measure of local authority has returned to local 
institutions—a relatively short period of time in terms of the ability of the 
eocial and cultural systems to adapt to a sore open environment. Vestiges of 
the Pribilof Aleuts' relationship with MMPS (the Government's sanagenent 
agency on the islands) can be expected to linger in their sociocultural 
systems. The combined effects of withdrawal and the need to create «a new 
economic means of livelihood should severely test the institutions of the 
community (including the Orthodox Church) to maintain traditions] values and 
orientations. 
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Social organization on the Pribilof Islands is based on kinship. Historic- 
ally, households were composed of large extended families. There is a trend 
away from the extended family household because of an increase in mobility, 
availability in housing, and changes in traditional kinship patterns. The 
result has been a decline in the average household size (4.46 in St. Paul) 
(Stephen R. Braund and Associates, 1986). As in other Aleut communities, 
kinship ties are strengthened through sharing and exchange of subsistence 
resources (Stephen R. Braund and Associates, 1986). Social interaction in the 
Pribilcof communities is primarily based on activities centered on the Orthodox 
Church. Other social interaction occurs through a variety of sports including 
basketball, volleyball, and baseball (Dames and Moore, 1983) as well as a 
variety of voluntary organizations, such as the Health Board, Library Con- 
mitee, Volunteer Fire Department/Search and Rescue, and the Central Bering Sea 
Fishermen's Association (Stephen R. Braund and Associates, 1986). 


The cultural values and orientation of the Pribilof Islanders continue to be 
strongly based on the traditional values of Aleut heritage with some changes 
due to the influence of the Orthodox Church. Despite having experienced 
considerable social and technological change, the Pribilof Aleuts remain 
socially, economically, and ideologically loyal to their subsistence heritage 
(Veltre and Veltre, 1981). Hunting, fishing, and gathering are still impor- 
tant to the Aleut cultural experience. Family patterns, sex and age roles, 
community organization, leadership, and social life continue to be greatly 
influenced by subsistence requirements. Many of the traditional beliefs and 
ceremonies associated with subsistence have been integrated into, or in part 
replaced by, the beliefs and practices of the Orthodox Church (Veltre and 
Veltre, 1981). The knowledge, abilities, and moral codes of the best hunters 
are still highly respected, yet formal education is highly valued as well. 
This change is attributed by Smythe (1982) to the influence of the Orthodox 
Church. The traditional systems of rank and status associated with aspiring 
to and acquiring hunting skills are still operative in the fur seal harvest, 
and the traditional attributes of cohesiveness and cooperation are evident in 
Aleut regional organizations and the Islands’ Interorganizational Council. 


c. St. Lawrence Island: This discussion summarizes and 
incorporates by reference the description of the sociocultural systems of St. 
Lawrence Island contained in the Norton Sound Sale 100 FEIS (USDOI, MMS, 
1985c) St. Lawrence Island has two villages: Gambell and Savoonga. 
Population data from the 19th century indicate that the largest traditional 
villages were located in areas of greatest subsistence-resource potential. 
St. Lawrence Island-—part of the large-sea-mammal-hunting tradition--is 
strategically located near whale, walrus, and other sea mammal migration 
routes in the Bering Strait (Ellanna, 1980). In 1980, Gambell and Savoonga 
had populations of between 400 and 600, respectively. 


The social organization of St. Lawrence Island is based on the family unit. 
Native households often include members beyond the simple nuclear family. 
Moreover, the definition of the family unit includes members not living in the 
household (Ellanna, 1980, 1983). Even though family organization has changed 
since Western contact (Burch, 1975), the present extension of the household 
and family wnit is termed traditional since it has its roots in the earlier, 
precontact era (Little and Robbins, 1984; Jorgensen, 1984; Ellanna, 1980). In 


the study area, extended households structure sex and age roles; personal 
relationships; and subsistence production, sharing, and consumption. These 
households also are central to the organization of community social inter- 
actions, the distribution of goods and services, and the delineation of 
subsistence-use rights (Ellanna, 1980; Jorgensen, 1984; Little and Robbins, 
1984; Wolfe, 1981). 


According to Ellanna (1980), subsistence is the core or central organizing 
principle of Native sociocultural systems on St. Lawrence Island in two ways. 
First, task groups must be organized to hunt, gather, and process subsistence 
foods. Whom one cooperates with is a major component of the definition of 
significant kin ties (Heinrick, 1963). Since tasks are, to a large extent, 
age and sex spccific, evbsistence task groups are even important to the 
definition of such releticns as the roles of husbands and wives, children and 
parents, friends, etc. (Thomas, 1982; Jorgensen, 1984; Wolfe, 1981; Little 
and Robbins, 1984}. Swzccnd, large amounts of subsistence foods are shared 
within the community. Whee one g‘ves to and receives from also are major 
components of the definition of si; . icant kin ties (Heinrick, 1963). 


On St. Lawrence Island the social organization structures the society. The 
people of Gambell and Savoonga are participants in the large-sea-mamnal- 
huating tradition. Historically, these islanders were governed by patriclans, 
which are nonlocal, corporate kin groups reckoned through the male line. 
Today, these patriclans remain extremely important to the islanders’ socio- 
cultural system; they form “the nucleus of virtually all social organization 
of St. Lawrence Island” (Little and Robbins, 1984). They help structure such 
things as marriage choices, subsistence pursuits, the sharing of subsistence 
products, and the purchase of household goods. 


The cultural values of the St. Lawrence Island Natives, as in other Native 
regions, are centered on sharing with family and village members and on an 
importance in continuing as a harmonious part of the ecosystem. Language, 
culture, spiritual beliefs, customs, and respect for others and for oneself, 
are all tied into a view of the world that is centered on the traditional 
hunting, fishing, and gathering way of life. For example, the best hunters or 
fishermen are often traditional leaders in the comunity; success at the hunt 
or at fishing directly influences one's standing in the community. Leadership 
in newer organizational forms also tends to follow this pattern. Thus, 
hunting and fishing still provide the dominant structure around which the 
community and its people are organized. 


d. Future of Environment Without the : : The growth of 
the groundfish -processing industry and related ie Ba centas in the 


southern Bering Sea are expected to be major forces for promoting growth and 
sociocultural change through the foreseeable future, with effects expected to 
be amplified in Unalaska. The recent withdrawal of NMFS support for commer- 
cial sealing on the Pribilof Islands and the operation of OCS support facili- 
ties for other lease sales are the other major changes operative in the study 
area. Elsewhere, the area potertially affected by proposed Sale 107 is 
anticipated to undergo much less dramatic change. The following discussion 
focuses on Unalaska and St. Paul in considering the future of the environment 
without the proposal. Population forecasts for Unalaska are shown in Appendix 
B. 
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(1) Unalaska: Unalaska is expected to remain and prosper 
as a major center for fisheries-oriented development in the Bering Sea. As a 
result, the community is anticipated to experience considerable change, with 
the population increasing from about 1,300 in 1980 to about 2,185 by the year 
2001. A transient component of the population is expected to continue as a 
constant community characteristic, resulting predominantly from fisheries but 
beginning to become apparent from OCS-related activities as well. 


During this growth period, the institutions of public decisionmaking and civil 
governance can be expected to be taxed to new levels of endurance in deter- 
mining and accommodating polices of growth management and in mediating the 
social effects from growth. In the long term, new leadership and orientations 
to community life could result from the growth. Newcomers could divest the 
community of former leadership figures and more traditional points of view. 
In a broad sense, however, the community is expected to remain with a maritime 
orientation. 


As land owners and through the Ounalashka Corporation, the Aleut population of 
Unalaska is anticipated to play a major role in the projected growth. Effects 
to this segment of the population, already stressed from growth in the recent 
past, could be intensified for those unable or unwilling to participate in the 
economic opportunities for growth. Increased costs, reduced access to subsis- 
tence resources, and increased social discontinuity from the economic growth 
could further displace members of the community, regardless of racial origin, 
and place greater burdens on family members, the church, and other social 
institutions. On the other hand, for those willing and able to grasp economic 
opportunities, such as through the institution of the village corporation, the 
growth conditions could provide heightened avenues for success that have been 
locally unavailable in the past. 


The degree to which the social organization may change wiil be influenced by 
the level of population and economic growth. The structure of social rela- 
tions, based on length of residence, is expected to remain constant; however, 
the proportions of each group will change with an increase in the number of 
semipermanent residents, long-term transients, and nonresident transients 
(transient workers from outside of Alaska). Traditional social networks, 
based on length of residence or ethnicity, may be altered somewhat as income 
and occupation become more important in defining social class. Increased 
tensions between ethnic groups might also be expected, particularly as indi- 
viduals compete for the same jobs. As the population grows, it should become 
more heterogeneous with respect to social class and membership in an ethnic 
group. Friendship and neighborhood should continue to be important in forming 
social networks, while kinship ties should most likely continue a trend 
towards smaller nuclear families and away from larger extended family 
networks. Kin-based social relations on the interregional level are not 
expected to change except for an increase (due to an increase in economic 
ties) in ties between Unalaska, Akutan, and possibly Chernofski Harbor. 


The anticipated increase in the social heterogeneity of the Unalaska popula- 
tion is expected to bring about a more heterogeneous value system--most likely 
a synthesis of the "frontier" and "modern" values. Traditional Aleut-based 
values may decrease as the influence of the larger sociocultural system 
increases and the proportion of Aleuts decreases. This change in values is 
expected to manifest itself in the form of generational conflict, stress, and 
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alcohol abuse. As the value system shifts, so will the ways of attaining 
social status. Occupation, wealth, and consumption of goods will play a 
stronger role in secial status, with length of residence decreasing in 


importance. 


(2) St. Paul: The Aleut community of St. Paul is 
expected to have a bottomfishing venture and a processing plant operational 
before the year 2000; St. Paul expects to establish a small boat harbor and a 
fisheries-oriented job base. This economic development is a means of 
partially offsetting the economic losses resulting from NMFS withdrawal from 
the fur seal industry and the discontinuation of the commercial fur seal 
harvest. The decisionmaking processes and negotiations necessary to acconm- 
modate such economic ventures could produce stress among local leadership and 
the community, especially if there were competing factions concerning the 
approach needed to improve economic conditions on the island. In addition to 
the economic consequences of divestment, this action severs a dependency 
relationship between the Federal Government and the Pribilof Aleuts that has 
existed for over a century. It has only been in the last several decades that 
a measure of local authority has been vested in local institutions—a rela- 
tively short period of time in terms of the ability of local social and 
cultural systems to adapt to change. Vestiges of the relationship with NMFS 
can be expected to linger in the Pribilof Aleuts' sociocultural systems. The 
combined effects of NMFS withdrawal and the need to create a new economic 
means of livelihood should test the institutions of the church, and the 
community as a whole, to maintain traditional values and orientations. On the 
other hand, the possibility of fisheries ventures providing the economic means 
for accommodating the return of former (including retired) residents suggests 
that such ventures could strengthen cultural institutions and counteract any 
significant penetration by unwanted behavior or points of view. Although an 
enclave form of physical development is projected for the fisheries project 
(assumed to consist of group housing for individuals possibly rotated to and 
from the island), the absorption of previously underemployed resident Aleuts 
into the fishing and processing venture would likely produce social interac- 
tion with the new population and could lead to changes in the outlook, orien- 
tation, and possible control of the community. The experience that Unalaska 
Aleuts have undergone in becoming a minority on their own island in the past 
decade is seen locally as an unwanted effect from development (Smythe, 1981, 
oral comn.). 


5. Archacesoptca! Resources: Archaeological resources are any 
objects or features which are manmade or modified by human activity. Signifi- 
cant archaeological resources are either historic or prehistoric and, as 
defined by 36 CFR 60.4, generally include properties greater than 50 years old 
which are associated with events that have made a significant contribution to 
the broad patterns of our history; are associated with the lives of persons 
significant in the past; embody the distinctive characteristics of a type, 
period, or method of construction; represent the work of a master; possess 
high artistic values; represent a significant and distinguishable entity whose 
components may lack individual distinction; or have yielded, or may be likely 
to yield, information important in history or prehistory. The three major 
categories of archaeological resources identified in the Navarin Basin 
Planning Area and the surrounding environment are discussed in the following 
order: offshore archaeological resources, onshore archaeological resources, 
and shipwrecks. ; 


a ; 
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a. Offshore Archaeological Resources: Submerged artifacts 
(burins, stone lamps, harpoonheads, etc.) may have been scattered by tidal 


' currents and ice gouging (Hopkins, 1967). Outer continental shelf research on 


underwater sites of human habitation suggests that underwater archaeological 
sites probably could be found by applying similar reasoning as to why existing 
onshore village sites are located where they are: there must be food avail- 
able that can be obtained in sufficient quantities to be stored for the winter 
(Dixon, Sharma, and Stoker, 1976). This would imply locations along the shore 
of the Bering Sea, along river valleys in the region, and on the slopes of 
hills facing south. Settlement-pattern studies of prehistoric sites indicate 
that there is a direct relationship between sites and geomorphic features 
where freshwater and/or food resources were available. This same site/ 
landform pattern also should pertain on the outer continental shelf. 


The Navarin Basin proposed sale area has a low probability of human 
habitation. Seventy percent of the sale area is below the 100-meter isobath 
depth—below which discovery of prehistoric human habitation is improbable 
(Friedman, 1982). These areas were underwater during the time of human 
migration into the new world and, therefore, were not available for prehis- 
toric occupation. The offshore areas around St. Matthew Island and the 
Pribilof Islands have a high probability of human habitation sometime in 


prehistory. 


b. Onshore Archaeological Resources: The predominant onshore 
prehistoric resources found on islands near the proposed Navarin Basin sale 
area are housepits containing the household and subsistence artifacts of early 
people (stone lamps, sinkers, arrowheads, harpoonheads, etc.). Five cultural 
sites are known on St. George Island, four on St. Paul Island, and two on St. 
Lawrence Island. 


c. Shipwrecks: Shipwrecks of the Bering Sea are not affected 
by ice gouging if they are at sufficient depth; south of the ice line off the 
Pribilof Islands; located in Bristol Bay, along the Alaska Peninsula; or near 
the islands of the Aleutian Chain. Known shipwrecks adjacent to the Navarin 
Basin include 8 shipwrecks near St. Lawrence Island, 8 shipwrecks near the 
Pribilof Islands, and 1 shipwceck near St. Matthew Island. Maps and general 
locations can be found in a recent shipwreck update report (Tornfelt, 1989). 


6. Land Use Plans and Coastal Management: 


a. Land Use: Land uses in two communities could be affected 
by exploration and development in the Navarin Basin: Unalaska and St. Paul. 


(1) Unalaska: A major factor that has affected the 
development of Unalaska/Dutch Harbor is the small amount of land that is 
suitable for development. Of the approximately 10,300 acres of land that 
exist within the corporate limits of the city, approximately 82 percent are 
classified as undevelopable. Undevelopable lands consist of areas containing 
slopes greater than 25 percent or lands in the suspected floodplain of 
Unalaska Creek. Of the approximately 1,900 acres suitable for development, 
400 acres already have been developed. Within the City of Unalaska, 
approximately 1,500 acres of land are suitable and available for development 
(Tryck, —** and Hayes, 1977). At this time, no land is available for 
purchase in Unalaska. Virtually all the land is owned by the Ounalashka 
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* Corporation and they have no short-term plans to make land available for sale. 
On the Unalaska side, the Corporation has long-range plans to sell portions of 
their lands for private housing. 


In 1977, the Unalaska community development plan was completed to guide the 
community's future growth and development. The plan identifies community 
goals and objectives; existing land use; and the city land use plan, which was 
prepared around a 10-year timeframe (1977-1987). The plan identifies resi- 
dential, general-comercial, seafood-processing-industrial, and general- 
industrial land classifications. The community development plan's residential 
classification allocated approximately 1,275 acres of land (85% of the acreage 
suitable for development) for residential uses (Tryck, Nyman, and Hayes, 
1977). 


The general-commercial land use category contains 38 acres and could include 
retail stores, services, offices, eating and drinking establishments, and 
overnight accommodations. Commercial designations are located adjacent to 
centers of activity and residential areas. 


The seafood-processing-industrial classification identifies land needs for 
accommodating the expected expansion of the seafood-processing industry. This 
classification assumes that the transient housing needs of the industry would 
be met by housing constructed in conjunction with the processing-plant facili- 
ties. This category contains 165 acres of which 25 acres of waterfront have 
been developed. Almost all cannery development is located in Iliuliuk 
Harbor--a fairly congested area due to the number of facilities presently 
there. Areas that have been designated for future expansion include Margaret 
Bay and Rocky Point, Dutch Harbor, and Captains Bay (Tryck, Nyman, and Hayes, 
1977). 


The general-industrial classification is intended to accommodate industrial 
uses not related to seafood processing and to include manufacturing, ware- 
housing storage, and similar uses. Areas associated with this classification 
include land adjacent to the Chevron dock, city dock, and the Captains Bay 
dock facility. In March of 1982, ARCO established a facility at Captains Bay 
to support the Bering Sea COST well. Offshore Systems Inc. (OSI) built a 
marine-support facility (designed to oil industry specifications) with a 
deep-water dock face, open and covered storage for bulk fuel, and storage and 
handling capacity for bulk water. OSI leases 40 acres of a Native allotment 
and has an option on an additional 80 acres. 


(2) St. Paul: The City of St. Paul currently encompasses 
a 44-square-mile area including St. Paul Island and Sea Lion Rock. ror 
planning purposes, the city has identified portions of St. Paul Island as 
special planning areas and designated them as village, development corridor, 
harbor district, and open lands primarily used for subsistence purposes. 


Although residents use all of the area within St. Paul's political boundaries 
for some purpose (including recreation, subsistence, and tourism), development 
has occurred primarily inside the village and along the corridor between the 
village and the airport. Most of the island's 600 residents live in the City 
of St. Paul. The remaining population (approximately 30 Coast Guard and 
Federal employees) resides at the USCG Loran station, the U.S. Weather Service 
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dnstallation, and at the 120-person Pribilof Offshvre Navigation Services 
camp. Both installations are located about 3 miles northeast of the city, 
next to the airport. 


Two residential areas exist on St. Paul Island: Old Town and Ellerman 
Heights. The City of St. Paul Comprehensive Plan, adopted in 1984, identified 
land for additional single family and multifamily residential development. 
These lands include approximately 10 acres for multifamily residential 
development and 12 acres for single family units. 


Residential land use outside of the village includes accommodations for 
employees and recreational camp houses. Near the airport, housing is provided 
at the Loran station (22 individuals), Offshore Navigation Services camp (120 
employees), and the U.S. Weather Service (2 single family units and 3 


apartment units). 


Three commercial land use areas exist on St. Paul: Old Town, Mid Town, and 
Ellerman Heights. Future expansion of commercial land use has been designated 
for the Mid Town area according to the City of St. Paul Comprehensive Plan. 


The city designated three areas for light industrial use in their 
comprehensive plan: The harbor district, lower Ellerman, and the airport 
district. Existing light industrial land use areas are located at the harbor 
and the airport. 


The harbor district in Village Cove is the center of industrial activity on 
St. Paul. The district's major industrial use includes the seal-processing 
plant and associated shops and warehouses. The 18-acre industrial site 
includes 17 medium-to-large structures in the harbor-area complex located in 
the original townsite, and 4 industrial structures in the seal-carcass- 
processing compound on the eastern shore of the Salt Lagoon outlet channel. 


According to the comprehensive plan, additional industrial development can be 
accommodated by redeveloping several areas, filling in industrial sites, and 
developing vacant lands located both between the harbor and the seal- 
processing complex and to the north of the carcass-processing facility. The 
city has designated approximately 20 to 24 acres along Polivina Turnpike for 
future commercial and/or light industrial land use. 


Three types of public land use areas exist on St. Paul Island: facilities and 
services, resource and wildlife management, and subsistence. Lands within 
this category include 3,252 acres managed by the Federal Government for 
protection of fur seal and marine bird habitats. Total land area in public 
land use and management is 26,869 acres. 


Public resource management areas and subsistence-use areas encompass approxi- 
mately 24,500 acres of land on St. Paul Island and all of the land areas on 
Walrus and Otter Islands and Sea Lion Rock. Other than the lands on St. Paul 
Island, all lands are included and managed as part of the Alaska Maritime 
National Wildlife Refuge pursuant to ANILCA. The local Natives have the right 
to use these areas for subsistence activities. 


os 
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two types of federally managed public land areas on St. Paul Island: 


= — Tl are 
_ fur seal rookeries under the jurisdiction of NMFS and Bird Cliffs managed by 
'- the FWS. There are 1,012 acres of seal rookeries on the island. The FWS 


lands encompass approximately 2,240 acres. These areas do not currently have 
any restriction to public access, and local Natives have subsistence rights 
for egg gathering and hunting. 


Much of the land outside the village is used for recreational and subsistence 


purposes (hunting, hiking, egg collecting, berry picking, and reindeer herd 
management). These lands encompass approximately 21,000 acres and are owned 


and managed by the village corporation. 


b. Coastal Management: The Federal Coastal Zone Management 
Act (CZMA) and the Alaska Coastal Management Act (ACMA) were enacted in 1972 
and 1977, respectively. Through these acts, development and land use in 
coastal areas are managed to protect valuable coastal resources by balancing 
development in the coastal zone with environmental consequences. The provi- 
sions and policies of both the Federal and State Coastal Management Programs 
(CMP‘s) are described in MMS Reference Paper 83-1 (McCrea, 1983), which is 
summarized and incorporated by reference in this EIS. Policies of the Alaska 
CMP (ACMP) may be refined through local coastal programs prepared by coastal 
districts according to State guidelines and standards and approved by the 
Secretary of the U.S. Department of Commerce through the Office of Ocean and 
Coastal Resource Management (OCRM). 


Table III-23 provides a brief summary of the CMP's of all districts within 
the Bering Sea region. The following sections include more complete descrip- 
tions of the ACMP and those district programs that are fully incorporated into 
the ACMP and may have policies relevant for development as hypothesized in 
this EIS. 


(1) State Coastal Management Policies: The ACMP, as 
initially approved by OCRM, includes the ACMA, guidelines and standards 
developed by the Coastal Policy Council (CPC), a series of maps depicting the 
boundaries of the State coastal zone, and an EIS prepared by OCRM. The 
standards that may be relevant to activities hypothesized in this EIS are 
summarized in the following paragraphs. 


(2) Coastal Habitats: Eight coastal habitats were 
identified in the standards: offshore; estuaries; wetlands and tidelands; 
rocky islands and seacliffs; barrier islands and lagoons; exposed high-energy 
coasts; rivers, streams, and lakes; and important uplands. Each habitat has a 
policy specific to maintaining or enhancing the attributes that contribute to 
its capacity to support living resources. For example, “estuaries must be 
managed so as to assure adequate water flow, natural circulation patterns, 
nutrients, and oxygen levels, and avoid the discharge of toxic wastes, silt, 
and destruction of productive habitat" (6 Alaska Administrative Code [AAC] 
80.130[c] [2]). 


Activities and uses that do not conform to the standards may be permitted if 
(1) there are significant public needs, (2) there are no feasible prudent 
alternatives to meet that need, and (3) all feasible and prudent mitigation 
measures are incorporated to maximize conformance. Habitat policies 
frequently are cited in State consistency reviews. 
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Table III-23 


Status and Policies of Coastal District Programs 


Brief Summary of CP Status 


Policies 


Bering Straits CRSA 


(Cenaliuiriit) 


Bethel 


Bristol Bay 


were elected in April 1980; CRSA 
Board meetings have been held 
since September 1980. Draft 
policies were distributed for 
review in Spring 1985. 


HI 
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962. A public draft was 

published in March 1963. The CPC 

adopted the district program in 
1983; it was incorpo- 


progran September 
1983; it was incorporated into 
the ACMP in January 1 . 


General policies and special-use- 
area policies emphasize the need 

to protect subsistence and cultural 
resources when a major use in the 
district is proposed. Through the 
CZM process, they have strived to 
ensure active local participation 
in the early stages of development. 


Policies are designed to facilitate 
development without development 
overwhelming local capabilities to 

lan and finance public facilities, 

plan expands upon State poli- 

cies, especially for: piers, 
docks, and related shoreline poli- 
cies; energy-related facilities; 
and storage of petroleum products 
and toxic-substance storage. 


State CMP policies are incorporated 
within the framework of local poli- 
cies to ensure the continuation of 
residents' hunter-gatherer culture. 


Policies focus on development con- 
straints associated with Bethel's 
location on the Kuskokwim River. 


Commercial fishing, subsistence 
activities, and an “outdoors” way 
of life receive preference in CMP 
policies. Support facilities for 
oil, gas, and mineral extraction 
are sanctioned if they promote 
positive economic effects and 
wirimize negative environmentel 
ie 
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Table III-23 


Status and Policies of Coastal District Programs 


(continued) 


Brief Summary of CMP Status 


Policies 


Bristol Bay CRSA 


St. Paul 


is an to the AO?. 

Federal approval, therefore, 

is the results of the 
assessment. 


inventory 
A public hearing draft is 
expected in 1986. 


Policies emphasize the protection 
and maintenance of fish and wild- 
life resources, the fishing indus- 


try, and present lifestyle. Also, 
economic productivity and diver- 


sity are encouraged. 


Policies emphasize the protection 


Consistent with this overriding 


art policies reflect the region's 
t in economic productivity 
and diversity. 


See Aleutians East CRSA. 


None at this point. 


None at this point. 


* 


(3) Coastal Resources: ‘Two policy areas come under the 
heading of coastal resources: (1) air, land, and water quality, and (2) 
historic, prehistoric, and archaeological resources. In the first instance, 
the ACMP defers to the mandates and expertise of the Alaska Department of 
Environmental Conservation (DEC). The standards incorporate by reference all 
the statutes, regulations, and procedures of the DEC that pertain to protect- 
ing air, land, and water quality (6 AAC 80.140). Comcerns for air and water 
quality are cited frequently during State reviews for consistency. 


The policy addressing historic, prehistoric, and archaeological resources 
requires only identification of the “areas of the coast which are important to 
the study, understanding, or illustration of national, state, or local history 
or prehistory" (6 AAC 80.150). 


(4) Uses and Activities: Nine topics are addressed under 
this heading: coastal development, geophysical hazard areas, recreation, 
energy-facility siting, transportation and utilities, fish and seafood 
processing, timber harvesting and processing, mining and mineral processing, 
and subsistence. Uses and activities of particular relevance to the 
activities hypothesized for this lease sale include coastal development, 
geophysical hazards, energy-facility siting, transportation and utilities, and 
subsistence. 


Both the Federal CZMA and the ACMP require that uses of State and Federal 
concern bs cécdressed and, not arbitrarily or unreasonably restricted in local 
CMP’s. Major energy facilities fall into this category. Major energy facili- 
ties include “marine service bases and storage depots, pipelines and rights- 
of-way, drilling rigs and platforms, petroleum or coal separation, treatment, 
or storage facilities, liquid natural gas yiants and termingls, oil terminals 
and other port development for the transfer of energy products, petrochemical 
plants, refineries and associated facilities, hydro-electric projects, other 
electric generating plants, transmission lines, uranium enrichment or nv<lear 
fuel processing facilities, and geothermal facilities" (6 AAC 80.900[22]). 


The CPC developed 16 criteria to guide energy-facility-site selection. These 
criteria address constraints imposed by environmental, economic, cultural, and 
social considerations; harbor configurations and locations; and existing 
infrastructure (6 AAC 80.070[b]). Mitigating measures may be required to 
ensure conformance with this standard. 


(5) Local Coastal Management Districts: Subparagraphs 
(1) through (3) of this section eeribe the coastal districts that have 
district CMP’s fully incorporated into the ACMP and that may be affected by 
the proposal. The CMP's for the Cenaliulriit and Bristol Bay CRSA'S are fully 
described in the St. George Basin Sale 89 FEIS (USDOI, MMS, 1985a). These 
descriptions are summarized and incorporated by reference. The St. Paul CMP 
has not been described previously. District policies replace those of the 
ACMP only when they are more explicit. Usually, district policies supplement 
those of the State. As a result, State policies retain relevance even after 
district programs are developed. 


(a) Tukoa/Tuskovia CRSA (Cenaliulriit): The CRSA was established and the 
CRSA Board was elected in . The program was fully incorporated into the 


ACMP in March 1985. The Cenaliulriit boundary coincides with the coastal 
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be of the Calista Corporati: . and extends from Pastol Bay north of the 
- Yukon Delta to Hagemeister Strait at the entrance to Bristol Bay, and includes 
St. Matthew, Hall, and Nunivak Islands. The City of Bethel, which lies within 
these boundaries, opted to develop a CMP independent of Cenaliulriit's. 
Bethel’s program was incorporated into the ACMP in January 1984. 


: Cenaliulriit's program reflects the hunter-gatherer culture of the region, the 
a residents’ dependence on the land, the renewable resources of the region, and 
: the residents’ preference for retaining their indigenous culture. The 


s Cenaliulriit CMP incorporates the provisions of the ACMP within a framework of 
. policies designed to ensure the continuation of the residents’ subsistence way 
‘ of life 


The goals, objectives, and policies of the Yukon/Kuskokwim CMP are arranged 
under 14 issues. These are described in detail in the North Aleutian Basin 
Sale 92 FEIS (USDOI, MMS; 1985b). Unique aspects of the Cenaliulriit program 
are featured in the first five issues. The first two issues direct decision- 
: makers to be sensitive to local issues, perspectives, and knowledge and to 
: include these concerns in their decisions. Policies for Issues 3, 4, and 5 
require developers to minimize the effects of development on current and 
historical aspects of the Yupik culture, including the game and habitat on 


which it depends. 


Other issues contain important considerations. Policies for environmental 
management implement the goal of maintaining the Yukon/Kuskokwim Delta in 
perpetuity as a self-sustaining ecosystem unspoiled by human-imposed influ- 
ences. The compatibility of a proposed action with the local ecosystem is to 
be determined by the local residents and recognized experts who have sub- 
stantial knowledge of the local ecosysten. 


a ae es oe. !lUCUe 


Development policies require that developers include plans for restoring the 
environment when a temporary facility is shut down. Recreational policies are 
written to ensure that recreational uses, including sport hunting and fishing, 
are secondary to uses by traditional hunters and gatherers. Waterfront devel- 
| opments are permitted if proper site characteristics exist: the land is not 
2 reserved for recreation or public access, the development is water-dependent 
| or water-related, and priority is given to the continuation of food procure- 
ment if the site is a recognized hunting/gathering site essential to a family. 


ee 
* 


Cenaliulriit recommended the study of 15 areas to determine if they should be 
nominated as areas meriting special attention (AMSA's). These areas were 
ranked in the order in which they should be studied. St. Matthew/Hall Islands 
were fifth on that list. 


elec : program was fully incorporated into the ACMP in February 


(b) tol CRSA: The Bristol Bay CRSA was formed and a CRSA Board was 
1987, 
. 


} The CRSA Board expanded the original boundary designated by the State because 
of the important links between upland uses in the watersheds and the health of 
the anadromous fish streams. The majority of the policies of the Bristol Bay 
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casa coastal program also are directed toward protecting fish habitat or 


_ stocks and the fishing industry. Of the district's 52 policies, 32 reflect 


this orientation. 


Oil and gas developwent is considered a primary issve in the Alaska Peninsula/ 
Bristol Bay and Togiak subregions of the CRSA. Several policies in the 
Bristol Bay CRSA program relate directly to oil and gas development. In 
addition to the 16 criteria for siting energy facilities that are in the State 

the Bristol Bay CRSA CMP has another nine criteria related directly 
to oil and gas development. These policies provide (1) criteria for leasing 
and (2) regulations for geophysical activities, construction activities (both 
offshore and onshore), pipelines, and offshore storage of produced hydro- 
carbons. A final policy related to hydrocarbons is in the water-quality area. 
The Bristol Bay CRSA CW requires that petroleum products and toxic substances 
be stored in a manner to protect water quality. Mitigation measures and 


cleanup procedures sust be incorporated into the design and operation of such 
facilit 


(c) City of St. Paul: The City of S:. Paul approved the St. Paul Coastal 

> — im December 1987. Approval by the Alaska Coastal 
Policy Council followed in March 1988. Action by OCRM followed and the plan 
went into effect isn January 1989. 


The City of St. Paul organized the policies of the SPCMP around the standards 
of the ACHP (6 AAC 80.040 et seq.), incorporating those of the State and 
building on them tc seet the local goal of promoting growth while simul- 
taneously protecting and enhancing the Aleut culture and community (St. Paul, 
1987, as «wmended). To accomplish this, the city set aside lands for water- 
related and water-dependent activities in the harbor sarea--an area that 
extends from the new harbor facilities at the entrance to Village Cove around 
Salt Lagoon and back to Village Cove (Policy 1). Am area for nonwater- 
development has been set aside in a development corridor. The 
development corridor extends from Village Cove to the airport and includes the 
harbor area, townsite, Telegraph Hill, and the airport (Policy 4). Eight 
exemptions were granted to the requirement that development be situated within 
this designated corridor (Policy 5[a] through [h]). Two exemptions provide 
grandfather rights for existing development and for nonwater-dependent fish 
and seafood processing facilities contiguous to existing development. Policies 
covering utilities were developed to avoid costly duplication of utilities and 
to protect habitats and living resources (Policies 17 through 21). Another 
concern with respect to utilities is covered under Objective 9 of the first 
goal. This conuern relates to the potential for saltwater intrusion to affect 
the water supply for the island. All developments will be scrutinized closely 
for this potential. Habitats and living resources are protected through 
several policies. Of the eight policies developed under the habitat category, 
five are directed toward protecting the habitat and resources using Salt 
Lagoon and Village Cove (Policies 28, 29, 30, 32, and 34). Limitations on 
flight patterns were established to minimize disturbance to seabirds, northern 
fur seals, sea lions, and walrus (Policy 28). Habitat for least auklets was 
singled out for specific protection (Policies 31, 34, and 35). Also, blasting 
activities are limited to the period from November 1 to May 15 to provide 
protection for fur seale and marine birds (Policy 33). Jn other policy areas 
in the SPCMP, special attention is given to the <isposal, temporary storage, 
and transportation of hazardous or toxic substances, including hydrocarbon 
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A. Basic Assumptions for Effects Assessment 
The development scenario used in the analysis of this proposed action provides 


- @ framework of estimates and assumptions on the numbers, development sched- 


ules, and locations of onshore and offshore oil facilities. It represents a 
best attempt at identifying characteristic activities and any resultant 
effects on the environment. These assumptions do not represent a MMS recor- 
mendation, preference, or endorsement of any facility, site, or development 
plan. 


1.  O&l-Spill-Risk Analysis: Oil spills from offshore oil and gas 
activities can cause significant —— to the environment. An 0il-Spill- 
Risk Analysis (OSRA) model has been developed to quantify potential oil-spill 
occurrence and contacts to biological resources and coastal land segments 
(LaBelle et al., 1983; Smith et al., 1982; Lanfear et al., 1979). This 
section describes the OSRA process and the probabilities of accidental oil 
spills occurring and contacting biological resources and coastal land segments 


(Appendix E). 


2. Overview of OSRA Model: The study area encompassed by the 
OSRA model for this proposed lease sale is the Bering and southern Chukchi 
Seas (Graphics 4 and 5). Within this study area, oil-spill risks are calcu- 
lated for 231 environmental resources (see Appendix E£): 200 land/boundary 
segments, 30 biological resource areas, and a resource designated land, which 
includes the entire Bering Sea coastline in the study area. Two seasons are 
incorporated into the model: winter (October-April), which represents the 
period with ice cover, and summer (May-September), the ice-free season in the 
Nevarin Basin. 


For the Sale 107 OSRA model, 38 hypothetical spill sites are distributed 
within and around the lease area to represent potential platform locations, 
tanker routes, and pipelines within the study area. By assuming that oil 
spills occur at each hypothetical spill site, and by tracking spill trajec- 
tions through the study area, conditional probabilities are generated for 
estimated contacts to environmental resources. Conditional probabilities 
represent the probability that an oil spill occurring at a particular hypo- 
thetical spill site will contact an environmental resource. Combined proba- 
bilities are generated by including (1) the volume of ofl estimated to be 
produced as a result of Sale 107, (2) historical spill rates based upon the 
volume of oil produced and transported, and (3) the transportation scenario in 
combination with conditional probabilities. Combined probabilities represent 
the estimated probability of spill occurrence and contact associated with the 
production and transportation of the proposed Sale 107 resources. 


Spill estimates are calculated for spill sizes of 1,000 barrels or greater and 
10,000 barrels or greater, each for 3, 10, and 30 days after the spill. To 
generate these spill estimates, the following data are required: oil-spill 
trajectories from the hypothetical spill sites, resource estimates of eco- 
nomically recoverable oil, a transportation scenario, and historical spill 
rates. With this inovwt data, the OSRA model then estimates the mean number of 
oil spills occurring over the lifetime of the field and the probsbilities of 
oil spills occurring and contacting the various environmental resources. 
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The transportation scenario accounts for potential platform locations (produc- 
tion sites) in the sale area and the transportation of oil resources within 
the study area (Graphics 4 and 5). Oil is either offshore loaded to tankers 
via pipelines (base case), or transferred to St. Paul Island via pipelines and 
then loaded on tankers (high case). For both cases, the oil is tankered 
throu,h Unimak Pass to southern markets. Hypothetical spill points are 
positioned within the sale area to represent oil platforms and along trans- 
portation routes to represent potential tanker or pipeline spills. 


For Sale 107, 24 spill points (coded with an "S" prefix) are designated 
production sites and are assigned an oil volume based upon the hydrocarbon 
potential about the spill point (see Appendix A). Since oil would also be 
transported from the production sites, these 24 spill points represent trans- 
portation points as well. Twelve spill points represent hypothetical pipeline 
or tanker routes (coded with "A," "P," "S," or "E" prefixes) outside the sale 
area, along which the produced oil would be transported to southern markets. 


b. Oil-Resource Estimates: Dve to the uncertainty in estima- 
ting the volume of oil that could be economically recovered from this proposed 
lease sale, a range of oil-resource estimates will be analyzed. The range is 
represented by three cases: low, base, and high cases. Since the combined 
probabilities are dependent upon oil-resource estimates, the use of three 
cases is expected to encompass the full range of potential oil-spill risks to 
the environment as a result of this proposed lease sale. The base case 
represents the most likely amount of oil resources that could be assumed to be 
developed from leasing in the Sale 107 area if commercial quantities of 
hydrocarbons are discovered. 


The low case is assigned an oil-resource estimate of 60 million barrels 
(MMbb1s); however, this volume is below the minimum economic resource require- 
ment for development. The low case is the minimum amount of industry activity 
that is expected to occur as a result of this lease sale. The base and high 
cases assume that commercial quantities of hydrocarbons are present in the 
proposed sale area. The base case represents the amount of oil assumed to be 
leased and produced, and the high case represents the maximum amount of oil 
assumed to be leased and produced, assuming that commercial quantities of 
hydrocarbons are discovered in the sale area. The oil-resource estimates for 
the base and high cases are 450 and 2,160 MMbbls of oil, respectively, with a 
marginal probability of 3 percent for each case (Sec. II.A). 


The OSRA model is used to estimate oil-spill risks for the base and high 
cases. Since hydrocarbons would not be produced under the low case, there 
would be little risk of an oil spill other than minor operational spills, and 
the OSRA is not used for this case. Oil-spill risks for the cumulative case 
are not modeled because the resources are not broken out for the Navarin Basin 
Planning Area. 


c. 0il-Spill-Occurrence Rates: For the base and high cases, 
the-mean number of oil spills estimated to occur is obtained by multiplying 
the historical spill rates by the volume of oil expected to be produced for 
each case. Spill rates were recently updated by Anderson and LaBelle (1988) 
for platforms, pipelines, and tankers (Table IV-1), assuming that: (1) 
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ea * ‘realistic estimates of future spill frequencies can be based upon past ex- 
_ perience; (2) oil spills occur independently of each other; and (3) spill 
' Yates are a function of the volume of oil produced or transported. Platform 


and pipeline spill rates were based on U.S. OCS experience from 1964 through 
1987, and the tanker spill rates were based upon worldwide data from 1974 
through 1985. The BEM statistics do not include recent spills because veri- 
fication of U.S. production data takes 2 to 3 years and verification of 
world-wide production takes 4 to 5 years. A discussion of the Exxon Valdez 
spill is included in Appendix I. 


Table IV-1l 
Spill Rates per Billion Barrels of Oil Produced 
or Transported for Platforms, Pipelines, and Tankers 


1,000 Barrels 10,000 Barrels 
Source or Greater or Greater 
Platforms 0.60 0.24 
Pipelines 0.67 0.17 
Tankers, Total 1.30 0.71 
At Sea 0.90 0.55 
Per Port Call 0.20 0.09 


Source: USDOI, MMS, 1989. 


In the OSRA model, one-half of the at-sea-tanker rate is applied within the 
study area. The other half is applied outside the study area, which for this 
sale would be in the Gulf of Alaska and the Pacific Ocean. Within the study 
area, the spill rate for each transportation route is equally applied among 
the spill points along the route, inclucing the hypothetical platform-spill 
point. At an offshore-loading terminal, the platform- and pipeline~spill 
rates would be assigned, plus a fraction of the at-sea-tanker- spill rate. 


Based on the oil-spill database used by Anderson and LaBelle (1988), the 
logarithmic median size of a 1,000-barrel-or-greater spill is 6,500 barrels 
for platforms, 8,500 barrels for pipelines, and 16,500 barrels for tankers. 
Weighted by the likelihood of occurrence, the log-normal median size of a 
1,000-barrel-or-greater spill is 11,000 barrels. In this EIS, a spill size of 
11,000 barrels is used as the average size of spills of 1,000 barrels or 
greater. 


(1) The Alaskan Record: Although the spill rates used in 
this document are largely based on oil spills from more temperate climates, 
spill rates resulting from the production and transportation of oil in State 
waters do not differ significantly from the OCS spill rates (Table IV-2). 
This is baged on comparisons of spills from offshore Cook Inlet with the 
projected number of OCS spills. The oil-spill record for Cook Inlet has 
improved in recent years, paralleling the trend for OCS spills nationwide. 


IV-A-3 


Table IV-2 
Number of 1,000-Barrel-or-Greater 0il Spills in 
Alaskan State Waters, Offshore Cook Inlet 


eles 
Estimated Observed 
. Platforms 1.3 0 
* Pipelines 1.3 2 
Be Tankers 2.2 2 
Total 4.8 P 
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The most applicable Alaskan data to OCS spills are the offshore oil fields of 
Cook Inlet, which include Granite Point, McArthur River, Middle Ground Shoal, 
Trading Bay, and Redoubt Shoal. Multiplying the volume of oil produced times 
the OCS spill rates, the projected number of 1,000-barrel-or-greater spills 

be 4.8. Four spills occurred from the production and transportation of 
offshore Cook Inlet oil, which coincides with the estimated numbers of spills 
based on OCS spill statistics. 


For offshore Cook Inlet, the Alaskan spill record does not differ signifi- 
cantly from the OCS spill record. Since human error (e.g., inattention to 
operations, inadequate supervision) is the major cause of oil spills (Gulf 
Research and Development Company, 1982), these results are plausible. 


The estimated number of spills under 1,000 barrels also can be estimated from 
the Alaskan record. Since 1971, the Cook Inlet oil industry has had 141 
spills under 1,000 barrels, for a rate of 265 spills per billion barrels 
produced (Alaskan Oil and Gas Commission, 1981). The average reported spill 
size was 4.4 barrels. If this rate is extrapolated to the base case, 119 
spills under 1,000 barrels would be expected during the production years, 
totaling 525 barrels over the life of the field. For the high case, 572 
spills totaling 2,519 barrels would be expected. 


(2) Projected Spi : For purposes of the base-case 
analysis, we will assume one spill exc 1,000 barrels or greater and no 
spill exceeding 10,000 barrels or greater occurs within the study area. By 
multiplying the spill rates by the amount of oil expected to be produced, the 
estimated mean number and the probability of oil spills were calculated (Table 
IV-3). For the base case there is an 54-percent probability that one or more 
spills of 1,000-barrels-or-greater will occur over the life of the proposal. 
For a 10,000-barrels-or-greater spill, the estimated probability of one or 
more spills decreases to 27 percent for the base case. A total of 0.77 spills 
of 1,000 barrels or greater are projected for the base case--65 percent of the 
spills would arise from transportation and 35 percent from platforms. For the 
high case, 3.72 spills of 1,000 barrels or greater and 1.48 spills of 10,000 
barrels or greater are projected to occur. Therefore, we will assume 4 spills 
of 1,000 barrels or greater occur for the high case, 2 of which exceed 10,000 
barrels or greater. The probability of one or more spills exceeds 77 percent 
for both spill sizes. 


For the Sale 107 cumulative case, 2.96 spills of 1,000 barrels or greater and 
1.18 spills of 10,000 barrels or greater are estimated. Therefore, we assume 
3 spills of 1,000 barrels or greater and 1 spill of 10,000 barrels or greater 
for the cumulative case. The estimated probabilities of one or more spills 
exceeding 1,000 and 10,000 barrels or greater are 95 and 69 percent, re- 


spectively. 


(3) In-Port Spills: Estimates of tanker spills occurring 
“in-port™ are based on historical spills that have occurred within bays, 
harbors, and at pier sites. In-port spills are not included in the oil- 
spill-trajectory simulations. In-port spills are not included in the OSRA 
analysis or in Appendix E other than as represented immediately below. 
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Table IV-3 
O11-Spill-Probadility Estimates for Spills Equal to or Greater than 1,000 and 10,000 
Barrels Resulting Over the Expected Life of the Navarin Basin for the Proposal 
(Base and High Cases) and the Cumulative Case 


Estimated Estimated Estimated 
Mean # of Mean # of Mean # of Prob. l or More Prob. 1 or More Prob. 1 or More 
= Platform Spills Transp. Spills Total Spills Spills/Platforms Spills/Transp. Spills/Total 


Source (MMbb1ls) >1,000 >10,000 21,000 >10,000 >1,000 >10,000 71,000 >10,000 1,000 >10,000 >1,000 >10,000 


Base Case 450 0.27 40.11 0.50 0.20 0.°7 O.31 24% 10% 39% 18% 54% 27% 
1/ 2/ 
: High Case 2,160 1.30 0.52 2.427” 40.967 3.72 1.48 77% 41% 91% 62% 98% 73% 
J 
ie 

Cumulative 

Case 1,720 1.03 0.41 1.93 0.77 2.96 1.18 64% 34% 85% 54% 95% 6% 


ae Source: USDOI, MMS, 1989. 


1/ Does not include .43 tanker spills per port call which are not modeled in the oil-spill-trajectory simulations. 
2/ Does not include .19 tanker spills per port call which are not modeled in the oil-spill-trajectory simulations. 
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? The estinated mean number of spills and probabilities of one or more spills 
- occurring from tankers "in-port" at St. Paul Island, the only port utilized by 
the high case scenario within the study area, are: (1) for 1,000 barrels or 


greater, the estimated probability and mean is 35 and 0.43 percent, re- 
spectively; and (2) for 10,000 barrels or greater, the estimated probability 
and mean is 17 and 0.19 percent respectively. 

In order to account for the high case in-port spills, the land segment nearest 
the port of St. Paul (land segment 146) was assumed to be the point of contact 
for an in-port spill. The mean number of in-port spills was assigned to St. 
Paul Island and added to the number of spills from Tables E-19 through E-23 
and probabilities were calculated from a Poisson process (Table IV-4). 


Table IV-4 
In-Port Probabilities (expressed as percent chance) of One or More Spills and 


the Estimated Number of Spills (mean) Occurring and Contacting St. Paul 
Island Over the Assumed Production Life of the High Cage 


1,000 Barrels 10,000 Barrels 
or Greater or Greater 
Days Days 
3 10 30 3 10 30 
prob. mean prob. mean prob. mean prob. mean prob. mean prob. 

mean 

Land 59 0.89 64 1.01 75 1.37 36. 0.45 Gi 0.52 50 0.70 
St. P 


Island— 53 0.76 55 0.79 56 0.83 30 0.35 31 0.37 26 0.30 


Source: USDOI, MMS, 1989. 


1/ Land Segment 146 


(4) Exploration Spills: Although most oil spills occur 
during oil production and transportation, exploration spills from platforms 
could also occur. Ten platform spills greater than 1,000 barrels have oc- 
curred on the U.S. OCS (Anderson and LaBelle, 1988), including one exploration 
spill from a semisubmersible. For the base, high, and cumulative cases, 
one-tenth of the expected mean number of platform spills would be exploration 
spills, or .027, .130, and .103 spills of 1,000 barrels or greater, re- 
spectively. The probability of one or more exploration spills is 3, 13, and 
10 percent for the base, high, and cumulative cases, respectively. 


d. Oil-Spill-Trajectory Simulations: Oil-spill trajectories 
for Sale 107 were simulated by Applied Science Associates (ASA), Inc. The 
logis 'cs of the model are fully described in Spaulding et al., (1987, 1988) 
and are summarized below. The trajectories were calculated by the well- 
established procedure of vector addition of the current field plus 3 percent 


— 
SO 


J 
— 
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Of the instantaneous wind field (Huang and Monasteo, 1982; Smith et al., 1982; 

- gud Stolzenbach et al., 1977). Im vector form, the equation describing the 
oil transport is given by: 


= 
* os 
— —— 


+ 0.03 U 


a) o S&S 


oil * Ucorrent 


il - oil drift vector 

v° — current vector 

yrurrent _ wind speed at 10 miles above sea surface. Direction is 
determined by the procedure of Samuels et al. (1982, 1983) 


and depends on the wind speed. 
The current contribution is comprised of the following components: 


(2) Veurrent Ka Ue idal — bV ina baro — Vaensity , Vice 
where 

U ad 1 - tidal currents 

U - barotropic wind driven flows 


— - density induced and net transport flows 
- ice velocity (This is used only if oil is associated 
with ice. In this case, the wind drift component in 


equation (1) is not employed.) 


= 


The transport due to tidal action is predicted by U - Since the tide is 
inherently a barotropic (free surface, gradient $4484) process, a two- 
dimensional, vertically averaged stimulation is used to predict the currents 
for the and K, tidal constituents over one tidal cycle. Integration of the 


‘tidal curfents ober one tidal cycle gives the tidally-induced residual flow. 


U is predicted using a three-dimensional hydrodynamic model operating 
18°84 hostic mode. Density data used as input to the model are derived from 
the NOAA climatological density data set. Only summer (May-Sept) and winter 
(October) seasons are studied since the data set is too limited to provide 
additional temporal resolution. These flows are referred to as residual or 
density currents. ; 


The wind-driven flow consists of two major portions: an Ekman transport due 
to the direct action of the wind stress on the sea surface and a barotropic 
response caused by the sea surface gradients generated by the wind. The Ekman 
portion of the current at the sea surface is adequately incorporated in the 
wind drift factor (3% of the wind speed, given in equation’(1)). The basic is 
to select representative wind fields that span the variability in the wind- 
driven flows and perform simulations for these events. This approach was 
implemented based on a series of nine stationary wind patterns that are known 
to dominate the wind patterns in the area. 


If oil becomes incorporated into ice fields (partial or full coverage), it is 
observed that the oil moves with the ice. For the case when oil interacts 
with ice, the 3-percent rule in equation (1) is not used, but rather the U 

term in equation (2) is employed. If the ice is in free drift, a moaSf 
developed by Overland et al. (1984) is used. If the ice coverage is high and 
boundary effects and internal ice stresses are important, then the results 


IV-A-6 


200 


“3 7% from a fully coupled ice-hydrodynamics model are used to describe ice and, 
_ fhemce, oil motion. The model of Overland et al. (1984) is used for the 


simulations reported here. 


For each trajectory simulation, the start time (year, month, day, and hour) 
was randomly selected within the time period of the Fleet Numerical Oceano- 
graphic Center (FNOC) wind and NOAA/Navy JIC ice records (1976-1986). The 
year, month, day, and hour were used to establish the and K, tidal cur- 
rents. The month information determined which density ed net trans- 
port flow data set was used. Finally, the year, month, day, and hour informa- 
tion determined the sequence of storm and non-store weather scenarios and the 
associated currents that occur during the following 30-day period. The total 
current field was assembled by the linear superposition of the individually 
forced flow fields. 


A detailed analysis of atmospheric data, pressure data, and storm tracks 
revealed four major storm tracks dominate the area. The FNOC wind data set 
for each weather type was used as input to the hydrodynamic model. Operating 
in a two-dimensional, vertically averaged (barotropic) mode, the model was 
used to preduct the current fields for each of the storm scenarios. A typical 
simulation period was 3 to 5 days and dependent on the storn. 


Thirty-eight hypothetical spill points were distributed in the study area to 
represent potential platform locations, tanker routes, and pipelines. For 
each hypothetical spill site, a total of 300 trajectory simulations (150/sea- 
son) were made to provide an estimate of the mean-trajectory path and its 
associated variability. This number was selected to assure accurate and 
stable statistics in representing trajectory paths (Turner and Spaulding, 
1986). If a trajectory contacted land or, a boundary segment of the model, 
the trajectory was stopped. Otherwise, the trajectories continued for 30 
days. A skill assessment of the model was performed by Spaulding, Jayko, and 
Isaji (1988). 


e. Conditional and Combined Probabilities: Results of the 
OSRA simulations are presented in terms of conditional and combined proba- 
bilities (Appendix E). Conditional probabilities are defined as the proba- 
bility that an oil spill occurring at a particular hypothetical spill site 
vill contact either a land/boundary segment or a biological resource area, 
assuming a spill occurs. Theso probabilities are based solely on oceano- 
graphic and meteorological conditions and do not incorporate the probabilities 
that a spill will occur. For conditional probabilities, we simply assume a 
spill occurs at each hypothetical spill site. These probabilities are useful 
in identifying those sites that pose the highest risks to specific environ- 
mental resources, should spills occur. In addition, conditional probabilities 
are calculated on a seasonal basis, which allows analyst: to identify relative 
risks of cil-spill contact during summer and winter seasons. 


Conditional probabilities are combined with the volume of oil projected to be 
leased, discovered, developed, and produced, the estimated spill rates, and 
the transportation scenario to yield combined probabilities. Thus, combined 
probabilities represent the probability that one or more oil spills will occur 
and contact a biological resource area or land segment. The combined proba- 
bilities for biological resources as well as the seasonal- and annual- 
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conditional probabilities are discussed in the biological analyses of this 
EIS. Combined probabilities for the land segments are discussed below. A 
complete listing of the combined probabilities is given in Appendix E. 


The estimated combined probabilities that an oil spill would occur and contact 
the shores of the study area are shown in Table IV-5 for the base and high 
cases. For the base case, the estimated probability of an oil spill occurring 
and contacting the environmental resource land within 10 days is 3 percent, 
increasing to 11 percent for a 1,000 barrel-or-greater spill after 30 days. 
The points of potential spill contact (i.e., combined probability greater than 
0.5 percent) include Unimak Pass, the Pribilof Islands, St. Matthew Island and 
an area southwest of Cape Navarin (i.e., Navarin Bight) (Fig. IV-1). For the 
high case, the estimated combined probability for land contact within 30 days 
is 61 percent for a 1,000-barrel-or-greater spill and 40 percent for a spill 
of 10,000 barrels or greater. Potential spill-contact sites include Unimak 
Pass, the Alaska Peninsula, St. Paul Island, St. George Island, St. Matthew 
Island, and Navarin Bight (Fig. IV-2). 


2. Aspects of Spilled Oil: 


a. Fate and Behavior of Spilled Oil: The fate and behavior 
of spilled oil in the marine waters of the Navarin Basin are very dependent on 
the mode and volume of spillage, the characteristics of the oil spilled, and 
the characteristics of the receiving waters. A variety of processes occur 
when oil is spilled on water that alter its chemical and physical characteris- 
tics. Collectively, these processes are referred to as weathering or aging of 


the oil and, to a large degree, they determine its fate. 


In the following discussion, oil-spill cleanup is not considered. Although 
cleanup would most likely be attempted, the prediction of response effective- 
ness is uncertain. Cleanup success depends greatly on local conditions, type 
and quantity of oil, logistics, and shoreline character. Oil-spill response 
and cleanup is discussed as 4 separate topic in Appendix F. 


Oil spills would be either surface or subsurface spills. Pipeline spills 
would be the latter, unless they occurred in nearshore, shallow water. Tanker 
spills and most platform spills--including most blowouts--would be surface 
spills. Spills from all three sources--pipelines, platforms, and tankers--are 
more likely to be of crude oil, but also could be of fuel oils. On the OCS, 7 
of the 12 recorded platform spills of 1,000 barrels or greater occurred from 
stored crude or fuel oil. 


(1) Surface Spills: The major processes involved in oil 
weathering are spreading, evaporation, dispersion, dissolution, emulsifica- 
tion, and sedimentation (Fig. IV-3). After a spill occurs, a “slick” forms 
because of the low solubility of most petroleum components. The principal 
forces influencing the spreading rate of a slick are gravity, viscosity, 
surface tension, inertia, and the turbulence of the water body. The spreading 
of the oil to a thin film is one of the most important processes, and, without 
it, many of the other dispersive processes would not occur. In the cold 
waters of the Bering Sea, an oil spill would spread less than in temperate 
waters and would remain approximately 100-fold thicker than a slick in a more 
temperate climate. The greater thickness of a northern slick slows, but does 
not stop, the other dispersive processes. 
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Table IV-5 
Combined Probabilities (percent chance) of One or More Oil 
Spills Occurring and Contacting the Environmental Resource Land 
Within 3, 10, and 30 Days Over 
the Production Life of the Navarin Basin for the 
Base end High Cases 


4 Trajectory 
~~ 3 days 10 days 30 days 
Spill Size (bbls): 21,000 210,000 21,000 210,000 21,000 210,000 
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Seurce: USDO!, MMS, 1969. 
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Evaporation of volatile components accounts for the largest percentage of 
crude loss, with evaporation loss on the order of 25 percent occurring in the 
first 24 hours (Fingas, Duval, and Stevenson, 1979). Fuel oils (diesel) 
evaporate more slowly than crude, on the order of 13 percent within 40 hours 
at 23°C, but a larger overall percentage of diesel will eventually evaporate. 
Over the life of an oil slick, evaporation accounts for one- to two-thirds of 
the slick mass (NAS, 1983). The initial rate of evaporation increases with 
increasing wind speeds and increasing temperatures; however, the percentage of 
slick volume that escapes into the atmosphere is not appreciably increased. 
Competing with evaporation for volume of crude-oil loss from a slick is 
dissolution, which generally involves the aromatic fractions of spill vola- 
tiles. The low-molecular-weight aromatics such as benzene and toluene, which 
are acutely toxic, will rapidly dissolve into the water column. Dissolution, 
however, is very slow compared to evaporation; most volatiles usually evapo- 
rate rather than dissolve. Dissolved-hydrocarbon concentrations underneath a 
slick, therefore, tend to remain less than 1 part per million (ppm) (Malins 
and Hodgins, 1981). 


Dispersion of oil droplets into the wacer--not dissolution--is the major way 
in which oil is incorporated into the water column. Winds, waves, and cur- 
rents naturally disperse oil by breaking small droplets from a slick and mix 
them into the underlying water. The greater the turbulence, such as in a 
storm, the more rapidly oil disperses from the slick. 


The fate of oil droplets mixed into water depends on the size of the droplets. 
Larger or coalesced droplets may resurface. Smaller droplets remain in the 
water column and are rapidly diluted by further dispersion, advection, and 
diffusion. Most of the oil droplets suspended in the water column will 
eventually be degraded by bacteria in the water column or deposited on the 
seafloor. The rate of sedimentation depends on the suspended load of the 
water, the nature of that load, water depth, turbulence, density of the oil, 
and the presence of concentration pathways, such as incorporation into zoo- 
plankton fecal pellets. 


At the same time that oil is being lost from the slick, the character of the 
slick changes, and many oil types begin to form a mousse-~a water-in-oil 
emulsion. As more of the lighter components are lost, the oil thickens. 
Mousse formation slows but does not stop dispersion from a slick. Winds in 
excess of 4.4 meters per second will often cause a slick to break into streaks 
or windrows; thus, slicks may typically spread discontinuously over a 10- to 
100-fold-larger area than is actually covered with oil. As weathering con- 
tinues, the oil slick separates further into individual tar balls or pancakes. 
For Arctic open waters, tar-ball formation can be expected to occur within 30 
days of a spill. Roughly 40 percent of Prudhoe Bay crude can be expected to 
remain after initial weathering in the form of dispersed tar balls or pan- 
cakes. Payne (1982) states that “the ultimate fate of most tar balls at sea 
is believed to be their breakup and sinking within one year." 


(2) Subsurface Spills: Subsurface spills could occur 
from leaks through seafloor pipelines or from subsea blowouts of wells. 
Blowouts or gathering-pipeline spills would disperse small oil droplets and 
entrained gas into the water column. If there is sufficient gas, turbulence, 
and the necessary precursors in the oils, mousse may form by the time the oil 
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reaches the surface (Payne, 1982). Once mousse is formed, both weathering and 
dispersion of the oil are much slower. A leak from a trunk pipeline--with gas 
removed-—-would emit oil in larger droplets or as a continuous or discontinuous 
stream rising through the water but would not be as likely to form mousse 
immediately. A trunk-pipeline spill would, therefore, be intermediate in 
character, between a subsurface blowout and a surface spill. For all three 
subsurface-spill types, oil would rapidly rise to the water surface to form a 
slick. Droplets less than 50 microns in size, a category including about 1 
percent of the blowout volume, could be carried several kilometers downcurrent 
before reaching the water surface (Environmental Sciences Limited, 1982). 
Blowout simulations have shown that convective cells set up by the rising oil 
and gas plume result in concentric rings of waves around the central plume. 
Surface currents within the ring should move outward, and surface currents 
outside the ring should move inward, resulting in a natural containment of 
some oil. 


The release of oil droplets allows some increase in dissolution of oil, 
particulerly for a blowout or gathering-pipeline spill, but the rapid rise of 
most oil to the surface suggests that the increase in dissolution--as a 
percentage of total spill volume--must be fairly small. The resulting con- 
centrations of oil, however, could be substantial, particularly for dispersed 
oil in subsurface plumes. Oil reaching the surface would weather and behave 
similarly to a surface spill. Im cases, such as the Ixtoc I blowout, a well 
blowout may be accompanied by fire. A fire would consume a large quantity of 
oil and reduce the amount of oil remaining at the surface. 


An oil-spill event during the open-water season in the Navarin Basin would 
probably be much like that observed during the Ekofisk Bravo blowout in 1977: 
a spill which occurred in an open-ocean, high-energy subarctic setting. A 
spill of 10,000 barrels in open water in the Navarin Basin might physically 
cover 1 to 2 square kilometers of surface, and a spill of 100,000 barrels, 
less than 10 square kilometers of surface (Table IV-6). Depending on the 
oil's composition, wind speeds, and air and water temperatures, a major 
fraction of an open-water spill would be removed within a few days by evapora- 
tion. Oil at the sea surface would be spread by gravitational forces and 
dispersion and would be advected northeastward by seasonal winds, eventually 
breaking up into discontinuous slicklets or streamers as was the case of the 
Ekofisk Bravo event. In the open waters of the Navarin Basin, the slick, 
within 10 days, could discontinuously spread over an area 10- to 100-fold 
greater then the area of actual oiled surface. The high-energy levels preva- 
lent at the sea surface in the Navarin Basin region would promote water-in-oil 
emulsions that would become progressively denser and more viscous with time 
due to differential weathering of the petroleum components. Dissolution and 
absorption of oil into the water column would be of lesser importance in 
decreasing the slick's mass while microbial degradation and photo-oxidation 
likely would be insignificant. After a couple of weeks, as in the open-water 
Ekofisk spill, only small tar balls likely would remain at the sea surface. 


An oil-spill event in the vicinity of St. Matthew Island could result in the 
intertidal zones of that and neighboring islands being contaminated by un- 
weathered oil. However, given the geomorphological character of the islands’ 
intertidal zones and prevalent high wave energy there, oil would not be 
expected to persist very long (Jarvela, Thorsteinson, and Pelto, 1984). 
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Table IV-6 


Spill-Size Examples for the Navarin Basin i/ 

? eee mare eit oot nerrer sete 
Time After Spill . 3 Days Days ys 5 
Vinter spi112/ 

011 Remaining (2) 58 40 65 49 
Thickness (mm) == "~~ 1.0 0.4 2.3 1.1 
Area of Slick (kn?)2/ 0.93 1.4 4.6 7.2 
Discontinuous Area (km?)4/ 66 310 210 990 
Summer Spill=' 
011 Remaining (2) 59 41 66 48 
Thickness (mm) 1.0 0.5 2.3 1.1 
Area of Slick (km?)=/ 0.93 1.4 4.6 7.2 
Discontinuous Area (km) 180 830 580 2,700 


Source: 


USDOI, MMS, 1986. 


IV.A. The examples are for a Cook Inlet type crude, 


February, 18-knot-wind speed, 0°C, 2-meter-wave height. 
This is the area of oiled surface. 
Calculated from Equation 6 of Table 2 in Ford (1985) and is the 


Calculated with the SAI oil-weathering model of Payne et al. (1983). 
These examples are discussed in the Fate and Behavior portion of Section 


discontinuous area of a continuing spill or the area swept by an 


instantaneous spill of the given volume. 
July, 12-knot-wind speed, 8°C, 1.5-meter-wave height. 
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Inferences about the possible fate of oil spilled in the Navarin Basin during 
the presence of sea ice are complex. An oil-spill event during the season 
when ice is present in the Navarin Basin could have a variety of outcomes, 
depending (among other factors) on the time of year, location, and prevailing 
weather. If the spill occurred in the open water outside the pack ice, the 
fate of oil probably would be comparable to that during the ice-free period 
except that the dominant direction of transport would be westward and south- 
westward into the deep basin of the Bering Sea. A spill occurring in close 
pack ice likely would persist for an extended period due to the lower ambient 
wave- and wind-energy levels acting to disperse and evaporate the petroleum, 
and the physical containment of the oil by ice. Oil released under the ice 
could remain there, or move, depending on the speed of the ice relative to the 
underlying water. 


The time of occurrence of an oil spill in sea ice would be influential in this 
fate. A spill occurring during early winter could result in significant 
incorporation of oil in ice, extended oil persistence, and concommitant long 
transport before release. Because sea ice in the Navarin Basin normally is 
restricted to the continental shelf, the ultimate release of oil from ice 
likely would occur over the shelf. 


b. Extent of a Shoreline Spill: An offshore spill that 
reaches shore is not likely to reach the shoreline in its entirety; contact 
could occur with the shoreline in several locations, or it could be "smeared" 
along a single location depending on the nature of winds and longshore cur- 
rents. How long a stretch of coastline could be coated by an oil spill is 
difficult to quantify but can be estimatéd on the basis of a study by Ford 
(1985). 


Ford used multiple regression techniques and the case histories of 39 spills 
in which coastlines were oiled to develop empirical equations predicting how 
much coastline would be oiled if oiling occurred (note: not all spills reached 
shore). Ford found that an equation estimating oiling as a function of only 
the volume spilled accounted for 59 percent of the variance in the historical 
record. An equation estimating shoreline oiling as a function of volume and 
latitude was a slightly more precise estimator and accounted for an additional 
6 percent of the variance. Wind speed, water temperature, and wave height did 
not significantly correlate with the amount of shoreline oiling. 


Equation 13 (Table 4 in Ford, 1985), relating shoreline oiling to volume alone 
is a more appropriate predictor than the equation relating oiling to both 
spill volume and latitude. Obviously, increasing latitude would not directly 
cause a spill to spread over more shoreline. The correlation with latitude is 
probably an artifact caused by a secondary relationship such as an increase in 
shoreline complexity as latitude increases. However, the historical spill 
record used by Ford encompassed only a relatively narrow range of latitude, 
and the unidentified, indirect relationship should not be assumed to continue 
outside of that range. 


Based on Equation 13, if a spill of 10,000 barrels occurred and contacted 


land, about 30 kilometers of coastline could be expected to be oiled. For a 
spill of 100,000 barrels, expected oiling would be on the order of 90 kilo- 
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meters. However, it would be possible for a spill to contact severalfold- 
longer or -shorter stretches of coastline than these averages or not contact 
any shoreline at all. 


For this EIS, we assume that spills of 1,000 barrels or greater are capable of 
contacting portions of vast segments of coastline greater than 30 kilometers, 
or roughly the effective width of 1 to 1.5 land segments. (The actual number 
of kilometers of shoreline composing an individual land segment is usually 
much greater than the effective width of that land segment because of shore- 
line complexity--that is, the presence of lagoons, bays, islands, and head- 
lands.) Because the trajectory model tracks only the center-of-mass of the 
spill, we account for spreading or smearing of the spill along the coast by 
assuming that the entire land segment and possibly the closest neighboring 
segments could be contacted. 


Long-duration spills are depicted less precisely in the OSRA than are instan- 
taneous spills. The OSRA can still be used to represent the relatively rare 
occurrence of a long-duration spill as discussed in Section IV.A.2 of the 
Norton Basin Sale 100 FEIS (USDOI, MMS, 1985c). This discussion is incorpo- 
rated herein by reference and also is summarized here. 


For such spills, the center-of-mass of the spill is stiil depicted accurately. 
However, the spreading of the oil over different trajectories through time 
would result in more frequent contacts of oil with land, but each contact 
would involve only a fraction of the total spill. For such spills, the 
conditional probabilities of contact from an individual hypothetical launch 
point represent the fraction of the total spill that would contact that target 
or land segment, disregarding weathering and cleanup. (The conditional 
probability would normally represent the likelihood that the target or land 
segment was contacted by the entire spill.) 


In addition to the above consideration, also note that long-duration spills 
should occur infrequently. For example, only 3 of 12 platform spills in OCS 
records persisted over 1 week--in terms of oil leakage. The platform spill of 
longest duration and greatest volume, the Santa Barbara blowout of 77,000 
barrels over several months, spilled most of the oil in the first few days. 
Similarly, most other blowouts rapidly decrease flow because of clogging, 
local reservoir depletion, or the regaining of partial control. 


c. Persistence of Stranded Oil: A discussion of persistence, 
necessarily, only relates to the oil remaining after cleanup or to situations 
where cleaning up could cause more damage than leaving the original spill in 
place. Marshes, sheltered tidal flats, and eroding peat scarps which form 
much of the shoreline are areas where heavy equipment should not be used in 
cleanup operations because it could cause permanent scars on the landscape and 
ecosystem. Recent advances in cleanup technology for wet tundra (low-pressure 
hosing coupled with clipping of oiled vegetation [Pope, Hillman, and Safford, 
1982]) provide both an ecologically and technologically sound means of clean- 
ing some of these areas. Thus, cleanup is a viable option to mitigate prob- 
lems caused by shoreline oiling and oil persistence. 


Persistence of oil on beaches, tidal flats, marshes, and other shoreline types 
has been investigated both experimentally through small, deliberate spills on 
test plots and by monitoring oil persistence following accidental spills of 
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various compositions and magnitudes. In these studies, the persistence of oil 
is always highly correlated with shoreline types, largely because of the 
importance of physical processes in weathering and the natural removal of oil. 


The Bering Sea coastline is a relatively diverse coastline, ranging from rocky 
cliffs to deltas. Based on empirical data and surveys, the Bering Sea coast- 
line can be partitioned into sections ranging from low to very high oil- 
retention capabilities (Michel et al., 1982; Gundlach et al., 198la; Woodward- 
Clyde Consultants, 1981). Coastlines with rocky headlands and wave-cut 
platforms exhibit low oil-retention capability; waves, wind, and surf would 
wash oil off of these shorelines within weeks of oiling. Coastlines with 
exposed, low-biomass tidal flats or sandy beaches exhibit moderate oil- 
retention capabilities. Such shorelines could be naturally cleansed of oil 
within months of oiling. The coastlines of St. Matthew Island, the Pribilof 
Islands, and the Unimak Pass vicinity predominately are in these two catego- 
ries. As stated earlier, these areas represent some of the higher (albeit, 
still very low) areas of risk as a result of the base and high cases (Figs. 
IV-1 and IV-2). 


Coastlines with mixed-sand-and-gravel beaches, gravel beaches, moderate 
biomass, or exposed tidal flats represent shorelines with high oil-retention 
capability. Such shorelines would require a year to cleanse themselves of 
oil. Coastlines with very high oil-retention capability include sheltered 
rocky shores, sheltered tidal flats, eroding peat scarps, or marshes. Oil 
incorporated into sediments on organic debris, or onto matted vegetation could 
persist for several years. Over 70 percent of the Alaskan Bering Sea coast- 
line is in these latter two oil-retention classifications, including the 
southern shoreline of St. Lawrence Island. 


Ratings reflect not only the retention capability of the substrate but also 
the ineffectiveness or lack of natural, physical removing processes for oil. 
In general, the lower environmental temperatures and the short thaw season in 
the cold climate result in greater persistence of spilled oil. 


More recent cold-climate data suggest that Michel et al. (1982) may have been 
too optimistic. A revisit to the Metula oil-spill site in the Strait of 
Magellan 6.5 years after the spill suggests that spill persistence may be much 
longer then previously thought (Gundlach, Domeracki, and Thebeau, 1982). At 
the Metula site, oil originally was projected to persist 2 to 3 years in 
mixed-sand-and-gravel beaches and up to 20 years in marshes. The lack of 
weathering of the oil in the 6.5 years since the spill now suggests cold- 
climate persistence of 15 to 30 years in mixed-sand-and-gravel beaches and 
over 100 years in sheltered marshes if very heavy oiling occurred (Gundlach, 
Domeracki and Thebeau, 1982). However, the longer the open-water season and 
the greater the fetch, the less time the oiling would persist. 


Bering Sea marshes and lagoons are often protected by barrier beaches or bars. 
The closed nature of the marsh reduces the probability that oil would pene- 
trate into the marsh or lagoon, but would lead to longer persistence of oil if 
oiling did occur. However, because tides and winds are not undirectional, 
only a fraction of an large individual spill could be expected to penetrate 
into such a protected marsh or lagoon. 
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d. Toxicity of Oil in the Marine Environment: In general, 
the determination of the ultimate effect and the recovery of an ecosystem from 
petroleum contamination depends on the physical and chemical form of the oil 
and the state of the ecosystem at the specific time of the oil spill. The 
dispersion of oil in water, its movements, chemical modifications, effects on 
aquatic organisms, and persistence in the sea are all influenced by the: (1) 
type and characteristics of the oil (for example, viscosity and percent 
aromatics); (2) amount and duration of oil spilled; (3) state of the sea, in 
particular the tidal cycle and wave activity; (4) location of the spill, 
including the physiography of the area and the distance from shore: (5) the 
geographical and topological configuration of the affected coast, “cluding 
textural characteristics of shore sediments; (6) climatic conditions, in 
particular temperature, wind, and solar radiation; (7) biota of the area; (8) 
season of the spill; (9) previous exposure of the area to oil; (10) exposure 
to other pollutants; and (11) effectiveness of mitigating measures taken by 
appropriate Federal and State agencies. 


(1) Crude-O0il Characteristics: The toxicity of petroleum 
on marine organisms is dependent on the concentration and composition of its 
individual hydrocarbons at the time of contact. The relative effect of the 
oil will shift as spilled oil weathers due to the change in its chemical 


composition. 


Crude oil is a complex mixture of alkanes (aliphatic), naphthenes (cyclo- 
paraffinic), aromatics, and asphaltics (asphaltenic and heterocyclic compounds 
containing oxygen, sulfur, or nitrogen). The low-molecular-weight components 
are more toxic but are rapidly lost through evaporation and dissolution during 
the first days of a spill. High-molecular-weight aliphatics are the least 
toxic, although they may have an anesthetic or narcotic effect if concentra- 
tions are great enough. 


In general, the relative toxicity of an oil is proportional to its aromatic 
content. Studies have shown lower-molecular-weight aromatic hydrocarbons 
(benzenes and toluenes) to be moderately toxic to a variety of animals. 
Intermediate-molecular-weight aromatic hydrocarbons (naphthalenes) have been 
found toxic to phytoplankton and many species of aquatic animals. However, 
the benzenes and naphthalenes are quickly lost to the atmosphere or diluted 
into the water column. 


(2) Comparative Toxicity of Different Oil Forms in Water: 

Although laboratory toxicity tests show that the deleterious effects of oil 

are related to its chemical components, the form of oil at sea is just as, if 

s.. not more, important in determining toxicity. That portion of the oil that 

“a dissolves--the water-soluble fraction (WSF)--appears to be the most highly 

toxic to organisms, possibly due to the easier uptake of oil in this form 

(NAS, 1985). Water-in-oil emulsions of spilled oil are likely to cause 

biological damage due to physical effects, while oil-in-water emulsions 

probably cause more biological damage due to toxic effects. Oil in dispersed 

droplets exhibits slightly less toxicity than the WSF's. Therefore, although 

high-molecular-weight aromatics are least degraded in oil and show high 

toxicity in iaboratory tests, the relative toxicity of the lower-boiling 

aromatics may be more important due to their enrichment in the aqueous phase, 
specifically the naphthalene hydrocarbons. 


21° 
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(3) Comparative Toxicity of Oil Types: Toxicities vary 
between oil types because the concentration and composition of individual 
hydrocarbons within the oil vary. Im general, refined oils are considered 
more toxic than crude oils due to their high-aromatic-hydrocarbon concentra- 
tions and their greater ability to mix into the water column as a result of 
their less viscous nature. In general, spills of crude oil, residual fuel, 
and lubricating oil are more likely to cause biological damage by virtue of 
their viscous physical properties when considered over a length of time, while 
spills of refined oil, including gesoline and kerosene, are likely to cause 
biological damage by virtue of their toxic nature over a relatively short 
period of time (NAS, 1985). 


(4) Biological Differences: The severity of oil pollu- 
tion on different organisms in various habitats varies from no effect to 
responses of avoidance, decreased activity, physiological stress, and death. 
Different species react differently, and different life stages of an organism 
will show different sensitivities to petroleum hydrocarbons. Lethal effects 
of the soluble sromatic hydrocarbons from bioassays range from 1 to 100 ppm 
for most adult marine organisms and from 0.1 to 1 ppm for the more sensitive 
larval and juvenile life stages. Sublethal effects ma~ occur from soluble- 
aromatic concentrations ranging from 1 to 100 parts pei billion (ppb). The 
ecological significance of these responses is important at the population and 
community levels. A species may be sensitive to oil in the laboratory, but in 
the natural environment, due to such factors as effective reproduction and 
dispersal strategies and immigration, an entire population may recover 
rapidly. Conversely, although an individual organism may show high tolerance 
to oil contamination in the laboratory, recovery of that population under 
ta‘tural conditions may be delayed due to such factors as competition for food 
and space or dependence on a specific food resource. Table IV-7 identifies 
sensitivities of selected marine species to Cook Inlet crude oil. See Section 
IV.B for more specific discussions of toxicity as it relates to biological re- 
sources found in the proposed sale area. 


3. § Constraints on Oil and Gas Devel t: A detailed discussion 
of the constraints for the Navarin Basin Planning Area can be found in the 
Navarin Basin (Sale 83) FEIS (USDOI, MMS, 1983a) which is hereby incorporated 
by reference. Also see Section III.A.1 for additional information on geology 
of the area. Constraints on development include ice, gas-charged sediments, 
seismicity and related hazards, volcanoes, faulting, submarine-sediment 
slides, and large bedforms. 


Depending on platform location and the extent of ice coverage, sea ice could 
be a serious constraint to fixed structures, tankers, and offshore-loading 
facilities. However, this risk could be mitigated by: (1) continued improve- 
ment in the knowledge of the engineering properties of the sea ice in the 
Navarin Basin; (2) a development strategy that includes the use of icebreakers 
and ice-resistant vessels; (3) platform designs that take into consideration 
the predicted ice conditions, ice strength, and ice loading. All bottom- 
founded or fixed platforms would be subject to the MMS Platform Verification 
Program. 


Superstructure icing (icing caused by sea spray) could pose a serious hazard 


to offshore structures and ships. Direct ice-sheet accretion could alter the 
resonant frequency of the facilities. Additional information on superstruc- 
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Sensitivities of Selected Alaskan Marine 


Table IfvV-7 


Species to Cook Inlet Crude Oil 


Total Aromatics 


Common Name Habitat (ppm) 
Littis Neck Clam Intertidal 6.84 
Pink Shrimp Subtidal 4.94 
King Crab Benthic 3.69 
Pacific Herring Pelagic 1.22 
Pink Salmon Pelagic 1.69 
Walleye Pollock Pelagic 1.73 
Starry Flounder Benthic 5.34 


Source: Rice, 1977. 


1/ 


Equals 96-hour, total lethal mortality; 96-h TLM's are in mg/l of total 


aromatics. 


— 


ture icing in Alaskan waters can be found in Wise and Comiskey (1980). 
Additional studies are addressing this problem (Minsk, 1983a, b; Jellinek, 
1984). The risk of superstructure icing could be mitigated by: (1) a long- 
term program aimed at forecasting meteorological parameters that are important 
in affecting the rate of ice accumulation; (2) <a expanded meteorological 
base; and (3) structural designs and coatings that would inhibit the buildup 
of this type of ice hazard. 


Zones of abnormal formation pressure can be a threat to a drilling progran. 
These subsurface pressures present the possibility of a blowout if they are 
mot counterbalanced by correct mud weights. Analyses of data collected during 
the drilling of the Navarin Basin COST No. | well suggest the presence of 
these high-pressure zones at 2,500 to 3,840 feet and at 9,430 to 15,300 feet. 
Additional evidence from seismic-reflection surveys indicates that abnormal- 
pressure zones might be present in other areas of the Navarin Basin (Sherwood, 
1984). This threat can be mitigated by compliance with the offshore operating 
regulations (30 CFR 250.50 Subpart D) which require that formation pressure be 
considered in the design criteria for all wells. 


Faulting, submarine slides, large bedforms, gas-charged sediments, and over- 
pressuring would be major concerns to any exploration, and development and 
production operations within the proposed sale area. The risk associated with 
these constraints and hazards could be mitigated by the various methods 
described earlier in this section. 
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B. Alternative I - Proposal 


The proposal is to offer for lease 5,036 blocks located from 48 to 360 
kilometers (30-225 mi) offshore of St. Matthew Island. Total area of the 
proposed lease sale is 11.4 million hectares. 


Presented in this section are analyses of the potential effects that the 
proposal (low, base, and high cases) may have on the environment. Each 
analysis portrays the potential change in condition between the environment 
that currently exists and what is assumed to occur as a result of the scenario 
described for the proposal. 


1. Low Case: This case assumes that 60 MMbbls of oil would be 
discoverei; however, this volume is below the minimum economic resource 
required for development (see Appendix A). Six exploration wells would be 
drilled over a 4-year period (1992-1995) with a maximum of two wells drilled 
in any year. The exploration wells would be plugged and abandoned with no 
further industry activity. See Section II.A.l.a. for a discussion of industry 
activities associated with the low case. ' 


a. Effects on Air Quality: Effects on air quality could 
result from potential air-pollutant emissions from offshore activities and 
accidental emissions resulting from gas blowouts, evaporation of spilled oil, 
and burning of spilled oil. 


Federal and State statutes and regulations define air-quality standards in 
terms of maximum allowable concentrations of specific pollutants for various 
averaging periods (see Table III-i). These maxima are designed to protect 
human health and welfare. However, one exceedance per year is allowed except 
for standards based on an annual averaging period. The standards also include 
Prevention of Significant Deterioration (PSD) provisions for nitroger dioxide 
(NO.), sulfur dioxide (S0,), and total suspended particulates (TSP) to limit 
detérioration of existing air quality that is better than that otherwise 
allowed by the standards. There are three classes (I, II, and III) of PSD 
areas, with Class I allowing the least degradation. Class I also restricts 
degradation of visibility. The land nearest to the proposed lease-sale area 
is St. Matthew Island-~a Class I area approximately 48 kilometers away (State 
of Alaska, DEC, 1982). Baseline ambient-pollutant concentrations at St. 
Matthew Island for PSD analysis have yet to be established. Air-quality 
standards do not directly address all other potential effects such as 
acidification of precipitation and freshwater bodies or effects on 
nonagronomic plant species. 


(1) Air-Quality Standards: The MMS uses a three-step 
analytical procedure to determine whether air-quality standards are expected 
to be met at the shoreline during offshore ofl and gas activities. The 
procedure is described in detail in 30 CFR Part 250 and is summarized below. 


Because air-quality regulations are focused on protection of human health and 
welfare, they are applied over land areas. Consequently, MMS evaluates 
potential air-pollutant emissions from offshore activities to estimate pollu- 
tant concentrations at the shoreline. The first step is to determine if the 
amount of pollutants emitted per year during peak activities would exceed 
exemption levels determined in part by a distance multiplier (Table IV-8) to 
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Table IV-8 
Fetimeted Uncontrolled Emissions and USDO! Exemption Levels For the 
Proposed Navarin Fasin Sale 107 (Low Case) 


Pollutant (metric tons per year)2/ 
CO m0. TSP 50, voc 
Exploratory Drilling Onl y2/ 
(Peak Year) 46.1 284.1 14.7 i7.9 20.5 
Exemption Levels for 29,790.0 906 .0 906.0 906.0 906.0 


the Prgposal at 
48 k= 


a 


Source: USDOI, MMs, Alaska CCS Pegion. Computed from factors in Form and 
Substance (1983) and EPA (1985). 


1/ ©O= Carbon Monoxide; 
NO «= Nitrogen Oxides (assumed predominately NO.) ; 
= Total Suspended Particulates (includes nose particulate matter less 
then 10 micrometers in aerodynamic diameter) ; 
SO. «= Sulfur Dioxide; : 
voe = Volatile Organic Compounds (excluding nonreactive compounds such as 
methane and ethane). 
2/ Aseumes 2 exploration wells drilled in peak year. 
3/ Exemption levels based on ~SDOI exemption criteria accounting for 
distance from shore (30 CFR 250.57). 
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account for the location of activities relative to the shoreline. The ex- 
emption levels are conservative, that is, they tend to overestimate the amount 
of emissions that would reach the shore. If the exemption levels are not 
exceeded, air-quality standards would be met and air-quality nodeling would be 
unnecessary. 


Second, if an exemption level is exceeded, it is necessary to determine if 
USDOI significance concentrations (expressed as incremental pollutant concen- 
trations attributable to the offshore source) would be exceeded at the shore- 
line. Except in the case of volatile organic compounds (VOC) the determina- 
tion is made by application of the Offshore and Coastal Dispersion (OCD) 
Model. The VOC emissions which with NO affect ozone formation, are deemed 
significant if the exemption level is exceeded. However, it is not expected 
that ozone concentrations would approach the annual criterion for ozone (235 
mg hourly average), because of limited sunlight, NO , and low temperature. 
The OCD Model, which is approved by the EPA, is espectally adapted for atmos- 
pheric behavior across shorelines. 


Third, if a significance level is exceeded, the lessee would be required to 
reduce emissions through application of Best Available Control Technology 
(BACT) to the emission sources (Table IV-9). A specific analysis would be 
required of the lessee prior to operations to account for the equipment being 
used and its actual location. In any event, USDOI regulations would not allow 
emissions that would violate onshore air-quality standards, including the 
incremental limits prescribed by the PSD limitations (Table III-1). The 
expected effects of the base case on air quality according to the above 
analytical procedure are described in the following paragraphs. 


In the low case a maximum of two exploration wells would be drilled by one rig 
in a year. It is possible, although unlikely, that the exploration could 
occur as close as 48 ‘kilometers from St. Matthew Island. Estimated peak 
annual emissions for exploration and support activities are given in Table 
IvV-8. None of the pollutant-exemption levels would be exceeded, and the 
existing air quality on St. Matthew Island would be maintained by a large 
margin. 


(2) Effects of Air Quality: Effects of air pollution on 
the environment from OCS activities and other sources not addressed by air- 
quality standards include the possibility of damage to vegetation and acidi- 
fication of coastal tundra, as discussed in Sections III.D.7 and IV.G.7 of the 
Diapir Field Lease Offering (Sale 87) FEIS (USDOI, MMS, 1984a) and in Olson 
(1982). Effects may be regional (affecting air quality on the mainland and/or 
the Pribilof Islands) or local (affecting only the shore of St. Matthew 
Island) in scope, and short term (hours, days, or weeks) or long term (seasons 
or years) in duration. This information is incorporated by reference, and a 
summary pertinent to the proposed Sale 107 follows. 


A sigaificant increase in ozone concentrations onshore is not likely to result 
from development and production under the low case. Ozone is not emitted 
directly, but rather forms slowly in the air from the interaction of other 
pollutants, allowing time for significant dispersion with the winds. This is 
especially so when the offshore-emissions sources and land are as distant as 
under the proposal and there are no onshore-emissions sources. 
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Table IV-9 
Control Measures for Major Offshore Oil- and Gas-Emission Sources 


Possible 
Emission 1/ Major Control Emission Measure Other 
Source Location- Pollutant Measure Reductions In Use Controls 
Diesel Drilling No. Injection- 10-20% ves2/ Exhaust Gas 
Engines vessel timing Recirculation 
Marine tanker 
Intake air 30% Some 
cooling engines 
SO, Low-sul fur Variable 
fuel 
Gas Plat form NO. Water 70-80% yes! Puel- 
Turbines OS&T Injection injection 
retard SCR 
on exhaust 
gas 
ALL Waste- 26% re⸗ 
Flares Drilling voc Vapor 95% No 
vessel recovery 
Plat form 
OS&T 
Valves, Plat form Inspection & 50-75% Double 
Flanges, OS&T Maintenance mechanical 
Compress- seals on 
or Seals, compressors 
Pumps and pumps ; 
connect 
compressor 
or pumps 
to vapor 
recovery 
system 
Storage Plat form voc Use of 75-95% ves?! 
Tanks floating 
roof or 
vapor 
recovery 
on fixed 
roofs 
011 Plat form voc Vapor 95% ve⸗ 
Tanker OS&T recovery 
Loading 
Gas Plat form $0, Tail-gas 95-99% ves! 
Processing OS&T treatment 
(e.g., 
Stretford) 
sul fur- 
recovery 
unit (e.g., 
Claus) 
Source: Form and Substance, Inc., 1983. 
1/ OS&T = Offshore Storage and Treatment. 
3/ Pacific OCS. 
3/ Used on Exxon Platform Hondo, Texaco Platform Habitat; some problems 
noted, 
4/ Can eliminate need for external-combustion-process heaters. 
5/ Exxon Platform Hondo. 
6/ Onshore facilities. 
7/ Exxon Platform Hondo, Chevron Platform Grace, Union Platform Glida (if H,S 


is encountered). 


Olson (1982) reviewed the body of knowledge that demonstrates the known high 
susceptibility of fruticose lichen (an important component of the coastal 
tundra ecosystem) to sulfurous pollutants. There is evidence that SO, con- 
centrations as low as 12.0 micrograms per cubic meter for short periods of 
time can depress photosynthesis in several lichen species, with damage occur- 
ring at 60 micrograms per cubic meter. Also, the sensitivity of lichen to 
sulfate is increased in the presence of humidity or moisture--conditions that 
are commor on coastal tundra. Because there are no SO, emissions on St. 
Matthew Island, the ambient concentrations may be assumed to be near the lower 
limits of detectability. The SO. emissions under the low case would be much 
less than the exemption level and” much less than for the proposal (base case). 
Ambient concentrations would be very small onshore--the maximum-annual and 
3-hour concentr tion as determined by the OCD Model for the base case would be 
approximately 0.06 and 3.36 micrograms per cubic meter, respectively-—-much 
less than the short-term-effects concentration. The concentrations for the 
low case would be even less. Consequently, the effect on vegetation is 
expected to be not noticeable even on a local or short-term basis. The 
analysis for Sale 87 was conducted on the basis of emissions occurring 5 
kilometers from shore. For Sale 107 the nearest distance possible would be 48 
kilometers, allowing for much more dispersion of pollutants. 


A sulfur budget has not been compiled for the arctic tundra ecosystem. Such a 
budget is necessary to determine potential contributions to tundra acidifica- 
tion from acid deposition of pollutants. However, Rahn (1982) estimated a 
total input of 14 kilograms per square kilometer over the Arctic Ocean with a 
factor of 3 uncertainty. A rough approximation of maximum deposition from 
high case SO, annual concentrations can be made from OCD Model calculations 
assuming a constant rate of deposition. This is 37-fold greater than the 
emissions of SO, for a peak-production year. The result is an annual deposi- 
tion of 0.567 — per square kilometer per year. This is more than an 
order of magnitude less than the estimated background sulfur budget and 3 
orders of magnitude less than the 670 kilograms of sulfur per square kilometer 
per year associated with damage such as fish kills, lower ecosystem producti- 
vity, and die-out of plant species in susceptible areas. Deposition from the 
low case would be at least an order of magnitude less. In addition, the 
sulfur-deposition estimate for the proposed sale assumes a constant rate of 
deposition from the high case over the land area, which overestimates the 
deposition. The concentrations and deposition of sulfurous pollutants would 
be well below the level of significant acidification of the coastal tundra 
even on a local basis and/or a short-term basis. 


Effects of Accidental Emissions: Accidental emissions result from gas blow- 
outs, evaporation of spilled oil, and burning of spilled oil. The number of 
OCS blowouts--almost entirely gas and/or water--has averaged 3.3 per 1,000 
wells drilled since 1956 (Fleury, 1983). The data show no statistical trend 
of decreasing rate of occurrence. The blowout rate has actually averaged 
somewhat higher since 1974, at 4.3 per 1,000 wells drilled, but the difference 
between the post-1974 period and the longer 1956 to 1982 record is statistic- 
ally insignificant. F 


A gas blowout could release 20 metric tons per day of gaseous hydrocarbons, of 
which about 2 metric tons per day would be nonmethane hydrocarbons classified 
as VOC. Based on the assumption of the Poisson distribution, the probability 
of experiencing one or more blowouts in drilling the 106 wells projected for 
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the base case of the proposal would be 30 to 37 percent. If a gas blowout 
occurred, it would be unlikely to persist more then 1 day, and it would very 
likely release less than 2 metric tons of VOC. Since 1974, 60 percent of the 
blowouts have lasted 1 day or less: only 10 percent have lasted more than 7 


days. 


A gas blowout may release up to 0.03 metric tons of hydrogen sulfide gas per 
day (Stephens, Braxton, and Stephens, 1977). If this occurred, hydrogen 
sulfide and other gases from blowouts could be extremely harmful to workers on 
or near the drilling rig. At further distances or onshore, no significant 
effects would result because of rapid dispersion and oxidation of hydrogen 
sulfide to sulfur dioxide (forming up to 0.09 tons of SO,/day). Most blowouts 
last | day or less and the total amount of sulfur dioxide from blowouts would 
be much lower than normal. Consequently, SO, emissions over the life of the 
field are expected to not be measurable locally or over a short-term period. 


Oil spills are a second accidental source of gaseous emissions. The logarith- 
mic-median size of a 1,000-barrel-or-greater OCS spill is 11,000 barrels for 
spills from platforms, pipelines, and tankers. Over the life of an oil slick, 
one-third to two-thirds of the slick mass will evaporate. If a 10,000-barrel 
spill occurred in the proposed sale area, 3,350 to 6,670 barrels of oil, 450 
to 900 metric tons of gaseous hydrocarboiis, and 45 to 90 metric tons of VOC 
could be lost to the atmosphere, mostly within the first few days of the 
spill. The movement of the slick during this time would result in lower 
concentrations and dispersal of emissions over an area several orders of 
magnitude larger than the slick itself. A spill of 1,000 barrels would 
release 50 to 100 metric tons of VOC. However, for the low case, only minor 
operational oil spills would be anticipated. 


Gas or oil blowouts may catch fire. In addition, in situ burning is a pre- 
ferred technique for cleanup and disposal of spilled oil in oil-spill- 
contingency plans. For catastrophic oil blowouts, in situ burning may be the 
only effective technique for spill control. 


Burning affects air quality in two important ways. For a gas blowout, burning 
would reduce emissions of gaseous hydrocarbons by 99.98 percent and very 
slightly increase emissions--relative to quantities in other oil and gas 
industrial operations--of other pollutants (Table IV-10). If an oil spill is 
ignited immediately after spillage, the burn can combust 33 to 67 percent of 
the crude oil or higher amounts of fuel oil that otherwise would evaporate. 
On the other hand, incomplete combustion of oil injects about 10 percent of 
burned crude oil as oily soot and minor quantities of other pollutants into 
the air (Table IV-11). For a major oil blowout, setting fire to the wellhead 
could burn 85 percent of the oil with 5 percent remaining as residue or 
droplets in the srske plume--in addition to the 10-percent soot injection 
(Evans et al., 1967). Clouds of black smoke from a 360,(C00-barrel-tanker fire 
75 kilometers off the coast of South Africa deposited oily residue in a rain 
50 to 80 kilometers inland. Later the same day, clean rain washed away most 
of the residue and allayed fears of permanent damage. However, for the low 
case, only minor operational oil spills would be anticipated. 


Based on qualitative information, burns that are 2 or 3 orders of magnitude 


smaller do not appear to cause noticeable fallout problems. Along the Trans- 
Alaska Pipeline, 500 barrels of a spill were burned over a 2-hour period 
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Table IV-10 


Emissions from Burning 20 Metric Tons of Natural Gas per Day 


During a Blowout 


Duration of Blowout 


1 Day 7 Days 
Total Suspended Particulates (TSP) 0.0094/ 0.06 
Sulfur Dioxide (S02) 0.0003 0.002 
Volatile Organic Compounds (VOC) 0.004 0.03 
Carbon Monoxide (CO) 0.009 0.07 
Nitrogen Oxides (xO) 0.04 0.26 
Source: Calculated from emission factors in Frazier, Maase, and 
Clark (1977). 
1/ Metric tons. 
Table IV-11 
Fmissions from Burning Crude Oil 
(metric tons) 
Size of Burn 

10,000 100,000 

barrels barrels 
Total Suspended Partigyjates (tsp)2/ 1302/ 1,300 
Sulfur Dioxide (SO,)=—'— 3/ 86 860 
Volatile Organic cémgqunds (VOC)= 0.5 5 
Carbon Monoxide (CO)=, , 89 890 
Nitrogen Oxides (NO_)= 3.8 38 


Source: USDOI, MMS, Alaska OCS Region. 


/ 
1987). 

/ Metric tons. 

/ 


Estimated as 10 percent of the total] burn; less residue (Fvans et al., 


Burning assumed to be the same as residual oil firing in industrial 


burners. Emissions calculated from factors in Frazier et al. (1977). 


Assumes a sulfur content of 2.9 percent. 


(1987). 
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/ 
/ Fmissions calculated from factors in Evans (1986) and Evans et al. 


“apparently without long-lasting effects" (Schulze et al., 1982). The smaller 
volume Tier II burns at Prudhoe Bay had no visible fallout downwind of the 
burn pit (Industry Task Group, 1983). 


Coating portions of the ecosystem in oily residue is the major, but not the 
only, potential air-quality risk. Oily cesidue in smoke plumes from crude oil 
is mutagenic, but not highly so (Sheppard and Georghiou, 1981; Evans et al., 
1987). The Expert Committee of the World Health Organization considers daily 
average smoke concentrations of more than 250 micrograms per cubic meter to be 
a health hazard for bronchitis. 


Over the life of oil exploration and production in the sale area, several oil 
spills of 1,000 barrels or greater could be accidentally or deliberately set 
on fire. Pollution of air quality over land would require that such fires be 
accompanied by breezes from the west, which are atypical in the proposed sale 
area. Also, large fires create their own breezes--toward the fire at ground 
level--that would further limit local contamination. The soot produced from 
burning oil spills tends to clump and wash off of vegetation in subsequent 
rains, limiting any health risks to the very short tern. 


SUMMARY: Exemption levels would not be exceeded under the low case and the 
concentrations permitted by air-quality standards would not be approached. 
The effects of pollutant concentrations over land (other than addressed by air 
quality standards) due to exploration or accidental emissions would not be 
sufficient to cause temporary or long-term harm to tundra vegetation or to 
acidify the coastal tundra even locally. Consequently, the effect on air 
quality under the low case is expected to be very low. 


CONCLUSION (Effect on Air Quality): The effect of the low case on air quality 
is expected to be VERY LOW. 


b. Effects on Water Quality: Water-quality degradation could 
result from miscellaneous discharges, discharges of drilling muds and cut- 
tings, and the resuspension of bottom sediments. 


(1) Exploration Discharges: Exploration discharges would 
be regulated through a general National Pollution Discharge Elimination System 
permit (NPDES) from the EPA. General NPDES permits in Alaska prohibit dis- 
charges of halogenated phenol compounds, trisodium nitrilotriacetic acid, 
sodium chromate, sodium dichromate, oil-based drilling muds, and diesel-oil 
additives. These restrictions are expected to be retained in the Navarin 
Basin Sale iU7 NPDES permit for effluent discharge, as would others that 
specify maximum—bulk-discharge rates, predilution requirements, and minimun- 
effluent-discharge depths. 


Exploration activities would be expected to discharge bulk quantities of 
drilling muds and cuttings. Other discharges, such as sanitary/domestic 
wastes, desalination-unit discharge, boiler blowdown, test fluids, deck 
drainage, cooling water, blow-out preventer fluid, uncontaminated ballast and 
bilge water, and excess cement slurry are not expected to be significant 
pollutant sources (EPA, 1989). These discharges are expected to represent 
only small pollutant loading from exploratory drilling operations (see Appen- 
dix H). 
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Drilling Muds and Cuttings: The major discharges resulting from exploration 
drillin; would be muds and cuttings. Drilling muds are a complex mixture of 
clays, barite, lignosulfonate, lignite, sodium hydroxide, and other additives. 
The EPA has evaluated and approved six generic mud types for discharge. The 
basic components of each mud type and their maximum authorized concentration 
is listed in Appendix H (Table 2). 


The quantity of muds and cuttings discharged into the environment is dependent 
on the number of wells drilled and the depth of each well. During explora- 
tion, six wells averaging 8,000 feet in depth, would be drilled. During the 
exploration period (1992-1995), about 2,940 dry tons of muds and 3,900 tons of 
cuttings would be discharged. During drilling, cuttings are removed from the 
hole, separated from the drilling muds, and discharged. Muds are discharged 
in bulk when the mud type is changed, during cementing operations, or at the 
end of drilling. Discharge rates range from 30 to 1,200 barrels per hour (500 
lb/bb1) with total discharges ranging from 100 to 2,000 barrels (EPA, 1989). 


Drilling fluids typically form two plumes when discharged into the water 
column. The heavier materials settle to the seafloor slightly downcurrent of 
the discharge point. In shallow waters, deposition occurs within 100 meters 
of the discharge point with trace-metal and suspended-solid concentrations 
reaching background levels within 1,000 meters. Muds tend to rapidly dilute 
over space and time with concentrations being reduced 3 and 4 orders of magni- 
tude within 100 meters. Cuttings, due to their coarseness, settle rapidly and 
generally are deposited within 100 meters of the well. 

The behavior of discharged drilling muds can be predicted using the Offshore 
Operators Committee (00C) computer model. This model describes the fate of mud 
discharges by simulating the dilution of the discharge plume and making 
predictions about the amount of material settling to the bottom. The model 
was run using varying assumptions to simulate the potential discharge of mud 
in open-water environments in the Navarin Basin. 


To represent the discharge of muds in an open-water environment the model was 
run using two separate sets of conditions: (1) discharge into waters 70 meters 
deep with currents of 10 centimeters per second, and (2) discharge into waters 
120 meters deep with currents of 10 centimeters per second. A summary of OOC 
model inputs can be found in Appendix H (Table 6). When discharged into 
waters 70 meters deep, about 86 percent of mud solids would be deposited on 
the seafloor within 914 meters of the discharge point with maximum deposition 
occurring at 61 meters (0.14 centimeters). In waters 120 meters deep, about 99 
percent of mud solids would be deposited within 914 meters of the discharge 
point with maximum deposition occurring at i83 meters (0.47 cm) (EPA, 1989). 


Although exploration drilling during the winter-ice season appears unlikely, 
it may bc possible with drillships using icebreaking support. Generally, 
under ice conditions ocean currents are reduced. Thus, deposition would occur 
rapidly and accumulate to a greater depth than with discharges with faster 
currents (i.e., open water). 


Potentially toxic trace elements in drilling muds are a major concern. Trace 
metals expected in the drilling muds discharged include arsenic, barium, 
cadmium, chromium, copper, lead, mercury, nickei, vanadium, and zinc. With 
the exception of nickel and copper, trace-metal concentrations in drilling 
discharges can occur in higher concentrations than in the average continental 
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crust or Alaska OCS sediments. The maximum trace-metal concentrations in 
drilling mud discharges are identified in Table IV-12. Only about 0.1 percent 
of the trace-metal concentration in drilling mud would be expected in the 
dissolved state and would be lost to the water column. The remaining metal 
would be bound in the solid state. Long-term leaching of metals from de- 
posited muds would be slight (EPA, 1989). 


Water-quality regulations (Clean Water Act, Section 403(c)) allow a 100-meter 
mixing zone for initial dilution of drilling effluents. At the edge of the 
mixing zone, water quality must be met. Table IV-12 compares the marine-water 
quality l-hour criteria with predicted dissolved-trace-metal concentrations at 
the edge of the 100 meter mixing zone in water depths of 70 and 120 meters. 
The dissolved concentration of trace metals at 100 meters from the discharge 
point are within the acute marine-water-quality criteria. During exploration 
activities, one rig would be present at any one time; thus, 0.03 square 
kilometers of the sale area would have impaired water quality during the 
drilling period. This impairment would exist only during periods of actual 
discharge and would rapidly dissipate on completion. 


(2) Exploration Drilling: The amount of bottom dis- 
turbance and sediment resuspension associated with drilling six exploration 
wells would be minimal and restricted to the area immediately adjacent to the 
activity. Sediment levels would likely be reduced to background levels within 
several hundred meters downcurrent. This disturbance would occur over a 
4-year period (1992-1995)~-only during exploration drilling. 


The effects on water quality from exploration drilling and discharges- charges 
would be minimal and temporary--occurring over less than a 10-square-kilometer 
area and during the drilling season over a 4-year period. As a result, the 
low case would have a very low effect on water quality. 


CONCLUSION (Effects on Water Quality): The effects of the low case on water 
qvality are expected to be VERY LOW. 


c. Effects on Fisheries Resources: For the low case, industry 
actavity would only consist of six wells being drilled, plugged, and aban- 
doned, without further activity. The small number of exploration sites (6) 
projected for the low case, and the estimated 681 miles of seismic lines 
required for site placement, indicate that seismic surveys would have very low 
adverse effects on fisheries resources. Considering the wide distribution and 
low density of pelagic eggs and larvae of eastern Bering Sea finfish and 
shellfish species, any effects would be ver a very small area and on an 
infinitesimal portion of the population. Also, drilling muds and cuttings 
have limited areal effect, measured in meter increments from the discharge 
point. Therefore, the discharge from six exploratory drilling locations would 
have a very low effect on the generally overall wide distribution of Bering 
Sea fisheries resources. Effects on fisheries resources in the immediate 
p. oximity of a discharge are very low when the hundreds of fish that might be 
affected are compared to the millions in the various populations. The effects 
would be very low. 


The low case projects that a few minor operationa) oil spills could result 
from che activity involving the drilling of six exploration wells. The 
effects of exploration drilling on fisheries resources are very low. 
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Table IV-12 
of Predicted Dissolved-Metal Concentrations at 
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CONCLUSION (Effects on Fisheries Resources): The effect of the low case on 
fisheries resources is expected to be VERY LOW. 


d. Effects on Marine and Coastal Birds: Under this case, 
potential oil releases to the environment are likely to be insignificant. 
Potential disturbance could result from frequent helicopter flights between 
St. Paul and the proposed sale area or a barge stationed near St. Matthew 
Island (peak = 60/mo), as well as supply boat trips to the sale area (peak = 
30/mo) or seismic vessel operation in the area. 


Although substantial numbers of Pribilof seabirds concentrate their foraging 
activity northwest of St. Paul Island, the fact that such concentrations are 
relatively dispersed and that few colonies are located near the most probable 
helicopter flight corridor between St. Paul and the sale area suggest that 
seabirds breeding there are not likely to experience greater than moderate 
effects from helicopter traffic. Nor are helicopters expected to approach 
sufficiently near enough to St. Matthew Island for poten’ a) <-‘fects to exceed 
a low level. Elsewhere and in other seasons, marine birds are expected to 
experience only very low effects from aircraft disturbance. 


Most vessel operations (supply, seismic) would occur during ice-free periods 
when densities of most species in the sale area are low. Vessel traffic is 
expected to have only very low effects on marine bird populations. 


Minor fuel spills that could originate from a barge stationed near St. Matthew 
Island or supply and seismic vessels are not likely to cause greater than a 
moderate effect. Larger fuel releases during the breeding season could have 
high effects. Likewise, minor fuel releases from vessels in the Dutch Harbor 
area could result in low effects on overwintering or migrating waterfowl (e.g. 


emperor geese). 


CONCLUSION (Effects on Marine and Coastal Birds): The effect of the low case 
on marine and coastal birds is expected to be LOW. 


e. Effects on Pinnipeds and Polar Bear: Under the low case, 
potential oil releases to the environment are likely to be insignificant. 
Potential disturbance could result from frequent helicopter flights between 
St. Paul and the sale area (peak = 60/mo), and supply boat trips to the area 
(peak = 30/mo). Seismic vessel operation would occur during ice-free pericis 
when densities of most pinaipeds in the proposed sale area are extremely low. 


(1) Pacific Walrus: The potential for disturbance of 
walrus by helicopter traffic between St. Paul and the proposed sale area could 
occur during mating in late winter/early spring and birth of the young and the 
annual migration in spring and early summer, especially in the northern sale 
area. Some walrus could be displaced from the general vicinity of the flight 
corridor, but numbers of individuals affected are likely to be small and 
effects localized and not exceeding low. Since virtually all walrus vacate 
tne sale area in summer and fall, aircraft and vessel noise is likely to have 
very low effects. Due to the distance to St. Matthew Island from most poten- 
tially disturbing activity, noise is not expected to be a significant factor 
for walrus surmering there. 
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CONCLUSION (Effects on Pacific Walrus): The effect of the low case on Pacific 
rus is expected to be LOW. 


(2) Northern Fur Seal: Helicopter traffic in the vici- 
nity of St. Paul Island, as well as potentially increasing commercial air 
traffic, could cause disturbance effects among bull fur seals returning to the 
Pribilof Islands in late spring and at rookeries in the summer and fall. 
However, mo rookeries are located near the most probable helicopter flight 
corridor between the St. Paul airport and the proposed sale area. Vessel 
traffic is expected to have a very low effect on the fur seal population. 


CONCLUSION (Effects on Northern Fur Seal): The effect of the low case on 
northern fur seals is expected to be LOW. 


(3) Steller Sea Lion: Disturbance effects from heli- 
copter traffic between St. Paul and the proposed sale area on sea lions 
occupying the ice front in spring or the St. Matthew and Pribilof Island areas 
in summer/fall are likely to be very low. Vessel traffic is expected to have 
a very low effect on the sea lion population. 


CONCLUSION (Etfects on Steller Sea Lion): The effect of the low case on 


Steller sea lions is expected to be VERY LOW. 


(4) Ice Seals: In spring, the potential for substantial 
disturbance from helicopter traffic between St. Paul and the proposed sale 
area accompanies breeding activity, the birth of the pups, and molting. Some 
seais could be displaced from preferred ice~front or pack-ice habitats in the 
vicinity of the flight corridor, but individuals or groups are sufficiently 
dispersed that effects are not expected to exceed a low level. Since vir- 
tually all spotted, bearded, and ringed seals vacate the sale area in summer 
and fall, and ribbon seals are present in low densities, aircraft and vessel 
noise is likely to have very low effects. Due to the distance to St. Matthew 
Island from most potentially disturbing activity, effects of noise on spotted 
seals there is expected to be very low. 


CONCLUSION (Effects on Ice Seals): The effect of the low case on ice seals is 


expected to be LOW. 


(5) Polar Bear: Helicopter traffic between St. Paul and 
the proposed sale area in the spring could displace polar bears from the 
general vicinity of the flight corridor; however, densities are likely to be 
low and effects would be localized and not exceed a low level. 


CONCLUSION (Effects on Polar Bear): The effect of the low case on polar bear 


is exrected to be LOW. 


f. Effects on Endangered and Threatened Species: Pursuant to 
the requirements under the Endangered Species Act of 1973, as amended, formal 
Section 7 endangered species consultation between MMS, NMFS, and the FWS was 
initiated on January 2, 1986, with regard to Sale 107. 


The sale was subsequently postponed, ana the consultation and +t .clogical 
opinion from NMFS were not completed. A September 29, 1988, letter to NMFS 
provided the new sale information and requested reinitiation of consultation 
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and the completion of the biological opinion. The formal consultation with 
NMFS was completed with the receipt of their June 1, 1989, biological opinion. 
The opinion concluded that the leasing and exploration phases are not likely 
to jeopardize the continued existence of the bowhead, fin, humpback, gray, or 
sperm whales. For the North Pacific right whale, NMFS concluded that since 
the population is near extinction, “Adverse effects, particularly from noise 
disturbance, could result when OCS exploration phase occurs during the summer 
season" and, therefore, “would be likely to further jeopardize the continued 
existence and future recovery” of the species. The NMFS provided the follow- 
ing reasonable and prudent alternatives that MMS could adopt to avoid the 
likelihood of jeopardy from noise disturbance: ". . . require that activities 
that are likely to result in takings be suspended if individuals of this 
species are found to be present at a lease site," that “Monitoring of OCS 
activities should be conducted concurrent with drilling or survey operations 
to determine the presence or absence of right whales," and, if sighted, NMFS 
“should be notified immediately in order that a decision may be made with MMS 
as to what action, if any, regarding drilling operations should be taken to 
protect the right whales under the specific circumstances.” 


A January 27, 1986, biological opinion from FWS rendered a nonjeopardy conclu- 
sion for the short-tailed albatross, and the arctic and American peregrine 
falcons for the earlier proposed Sale 107. An October 21, 1988, memorandum to 
FWS requested their review of new sale information and to update their opin- 
ion. A March 10, 1989, biological opinion reaffirmed the original 1986 
opinion of nonjeopardy. The opinion concludes that the occurrence of the 
arctic or American peregrine falcon within the sale area is very doubtful. 
The FWS emphasizes the potential adverse effect to albatrosses from the 
ingestion cf plastic waste discarded at sea. The FWS recommended that lessees 
be notified through the stipulated orientation program of Title 2 of the 
Plastic Pollution Research and Control Act of 1987, which specifically pro- 
hibits the ocean disposal of plastics and the potential adverse effects to the 
short-tailed albatross. 


Reinitiation of formal consultation with NMFS and FWS will be required before 
any development and production occurs due to the proposed Sale 107. The 
reader is directed to Appendix C for review of the NMFS and FWS biological 
opinions and correspondence. 


The major effect-producing activity associated with exploration that could 
affect endangered and threatened species, especially endangered cetaceans, 
would be from noise and disturbance. There would be no adverse effects from 
major oil spills, since no hydrocarbon resources would be discovered. Any 
fuel spills in conjunction with exploration activities would likely be insig- 
nificant. 


(1) Effects on Endangered and Threatened Cetaceans: The 
distribution range of the eight endangered whales overlaps the proposed 
sale-area boundaries. These species are the bowhead (Balaena mysticetus), fin 
(Bal tera salus), gray (Eschrichtius robustus), humpback (Megaptera 
nov Hee), right (Balaena glacialis), sperm (Physter macrocephalus) blue 
(Bal tera musculus), and sei (Balaenoptera borealis) whales. Blue and Sei 
whales generally range south of the Aleutian Chain, and are rarely sighted in 
the Bering Sea, especially in the Navarin Basin. Therefore, they will not de 
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included in the EIS analysis. See Graphic 3 fer general distritwtions of 
endangered whales. The major effects-producing agen? from low-case activities 
which could affect endangered whales would be noise and disturbance. 


General Discussion -- Potential Noise and Disturbance Effects: The response 
of animals to acoustic stimuli generally has varied in behavioral and physio- 
logical effects, and depends on species studied, characteristics of tte 
stimuli (i.e., amplitude, frequency, pulsed or nonpulsed), season, ambient 
noise, previous exposure of the animal, physiological or reproductive state of 
the animal, and other factors. 


Noise, including seismic exploration, may be the most likely byproduct of 
normal OCS industrial activities to affect whales significantly (Fraker et 
al., 1982). Noise-producing activities would include: air and vessel traffic, 
semisubmersibles, driliships, geophysical-seismic exploration, drilling 
platforms, ani icebreakers. According to the NMFS biological opinion for the 
St. George Basin Sale 70, geophysical-seismic exploration produces loud sounds 
which may propagate long distances from their source. Source levels of 240 to 
250 decibels (dB) relative to | micro Pascal at | meter and frequency ranges 
of 100 to 300 hertz (Hz) characterize common depth-point geophysical-seismic 
noise. Received-noise levels will be less than produced levels, and the rate 
of decay will depend on bottom-absorption ability, the type of spreading 
(cylindrical or spherical), and other physical factors. The Acoustical 
Society of America (1980) also has estimated maximum source levels at 230 to 
250 dB relative to 1 micro Pascal at 1 meter for various types of activities 
associated with seismic exploration. These are classified as the highest 
sound-pressure levels associated with offshore oil and gas operations--the 
pulses are of short duration (generally less than | sec) and are generated 
intermittently (every 4 to 14 secs) for relatively short survey periods (on 
the order of a few months) in any given area (Gales, 1982). Seismic surveys 
also may be interrupted for a period of several hours or days. General 
information on underwater noise sources and characteristics can be found in 
the St. George Basin Sale 70 Final Supplemental EIS (USDOI, MMS, 1982b) This 
document outlines the seven basic types of seismic energy-producing devices 
and operating parameters. These include the boomer, sparker, sleeve exploder, 
airgun, and water gun. 


Concern has been expressed by some cetacean researchers that if the sound 
source is close enough and the intensity loud exough disturbance and dis- 
placement of whales and perhaps some physical impairment of cetacean hearing 
could occur (Braham et al., 1982). Possible auditory effects from high-level 
sounds include startle and flight (rapid-escape) responses, hearing loss, and 
auditory discomfort due to excessive loudness (Gales, 1982). 


Another possible effect would be the masking of wanted sounds, such as conm- 
munication. Although little information is currently available on the sounds 
perceived by large whales (absolut: wearing thresholds in baleen whales have 
not been measured), it is generally assumed that most animals can hear sounds 
similar to those that they produce (Gales, 1982). Therefore, it is assumed 
that whales are able to perceive normal geophysical sounds associated with OCS 
activities. 


Hearing damage is a cumulative process, requiring a combination of high sound 


levels and extended periods of exposure. The damage process involves a 
“fatigue” of the auditory sensory nerves. These nerves are able to recover 
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partially during periods of quiet; thus, the time sequence of exposure is 
important. A continuous exposure is generally more serious than an inter- 
rupted one; the latter giving intermittent periods of recovery. 


Marine mammals may be expected to hear the sounds of offshore oil and gas 
operations out to distances as far as 185 kilometers and even farther under 
highly favorable conditions of sound propagation and ambient noise (Gales, 
1982). Acoustical studies and observations at offshore oil and gas platforms 
in Cook Inlet, Alaska, and Santa Barbara, California (Gales, 1982), indicated 
that platform noise was unlikely to interfere with cetacean echolocation; it 
was expected to interfere with certain other acoustic communication only in 
signals very close to a platfoxu. Observations indicated that some whales 
either ignored or easily avoided platforms without an appreciable change in 
behavior. 


Site-Specific Effects: Since only exploration activities would occur, there 
would be no effects from production and development or from major oil spills. 
Also, only whales using the area during the ice-free period could encounter 
exploration <-ise and disturbance activities from drill rigs, helicopters, 
supply vessels, and seismic activities. Bowhead and fin whales using the area 
during the winter would not be exposed to any industry activities. The gray, 
fin, right, humpback, and sperm whales could be found migrating and feeding in 
the sale area during the ice-free period. Since only exploration activities 
would occur, the potential effects to these endangered cetaceans would be 
minimal. Overall, a few individual whales could be affected by the noise and 
disturbarce from exploration activities and could experience some localized 
short-term effects which would not effect the population levels. However, it 
should be noted that NMFS in their June 1, 1989, biological opinion felt that 
noise disturbance to individual right whales "would be likely to further 
jeopardize the continued existence and future recovery of the rare and endan- 
gered North Pacific right whale (see Appendix C). 


CONCLUSION (Effects on Endangered and Threatened Cetaceans): The effect of 
the low case on endangered cetacean species is expected to be VERY LOW. 


(2) Effects on Endangered and Threatened Birds: Effects 
on the short-tailed albatross from noise-producing activities and any inci- 
dental dumping of plastic waste associated with the low case would be very 
low. Since the short-tailed albatross population is small and is distributed 
over a vast marine range, it is doubtful that there would be any significant 
encounter with the exploration activities. 


CONCLUSION (Efiects on Endangered and Threatened Birds): The effect of the 
low case on the short-tailed albatross is expected to be VERY LOW. 


g. Effects on Nonendangered Cetaceans: There are at leest 
seven nonendangered cetacean species that may occur in or adjacent to the 
proposed sale area. Tie marine mammal species discussed are protected under 
the Marine Mammal Protection Act of' 1972, as amended, and the Internation- 
al Convention for the Regulation of Whaling of 1946. The more comnonly 
sighted species include the minke whale (Balaenoptera acutorostrata), killer 
whale (Orcinus orca), beluva whale (Delphinapterus leucas), and JJall's 
porpoise (Phocoenoides dalli). Other species less frequently observed in or 
adjacent to the proposed sale area include the giant bottlenose whei.e 
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(Berardius bairdii), goosebeak whale (Ziphius cavirostris), and Bering Sea 
beaked whale (Mesoplodon stejnegeri). Several of the more common species may 
be year-round residents in the Navarin Basin sale area. 


The majcr effect-producing activity associated with exploration that could 
effect nonendangered cetaceans would be from noise and disturbance. There 
would be no adverse effects from major oil spills, since no hydrocarbon 
resources would be discovered. Any fuel spills in conjunction with explora- 
tion activities likely would be insignificant. 


(1) General Discussion -- Potential Noise and Disturbance 
Effects: see Technical Paper No. 9 (Cowles et al., 1981); and the St. George 
Basin Sale 70 Final Supplemental EIS (USDOI, MMS, 1983b) for a general dis- 
cussion of the effects of noise and disturbance on cetaceans. The response of 
animals to acoustical stimuli has shown behavioral variances depending on the 
species studied and the characteristics of the stimuli. 


The odontocetes (toothed whales) use their acoustical system (which generally 
operates at high frequencies--l1 to over 100 kHz) to echolocate and communi- 
cate. Because they operate at high frequencies of shorter wavelengths, the 
acoustic receiving and transmitting systems of these species tend to be 
directional and are capable of discriminating against unwanted sounds. Since 
their receiving systems (hearing) mainly employ these high frequencies, they 
are the least likely to be affected adversely by oil-platform noises which 
generally are emitted below these high frequencies. Audibility of oil- 
platform sounds by marine animals ranges from a theoretical high of over 2,000 
miles to a low of 15 yards, depending on the many factors affecting sound 
detection and propagation (Gales, 1982). 


The effects of platform noise on odontocete whale echolocation and communica- 
tion are summarized as follows. The echolocation signals are generally at 
high frequencies, at which platforms emit little noise, and prupagation is 
poor due to absorption of sound in the sea. This, coupled with probable 
directional discrimination of the animals at the high frequencies, makes it 
unlikely that any significant interference with echolocation will occur. 
Communication in mysticete whales tends to take place at lower frequencies at 
which platforms emit relatively large amounts of noise, underwater sound 
propagation is good, and animal directivity is small. Interference with 
communication is possible in some cases. Although slight interference may be 
possible out to a range of 350 miles under extreme conditions, it is much more 
likely to expect the range of effects to be less than 4 miles (Gales, 1982). 
The odontocete whales use frequencies in the 2,000-Hertz range which are 
generally complex, and modulated signals are less likely to be suscentible to 
interference. It does not appear that any serious interference with their 
communication is likely. It should be noted that the effect of masking is to 
shorten the distance at which a signal may be heard. 


Beluga whales have excellent hearing at frequencies from 1 kilohertz out to 
and beyond 100 kilohertz. Their frequency range used in echolocation pulses 
ranges from 25 to 35 kilohertz. For humans, sounds tend to become uncomfort- 
ably loud at levels on the order of 100 to 120 decibels above threshold. This 
would correspond to sound levels of approximately 143 to 180 decibels for the 
beluga whale-ia the frequency range of their greatest sensitivity (1-5 kHz). 
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Levels measured at various platforms are generally well below 110 decibels at 
50 feet for frequencies in this range, so it is unlikely that platform noise 
would be uncomfortably loud to belugas at distances beyond 50 feet. 


Most nonendangered cetaceans inhabit nearshore waters more often than most 
endangered cetaceans. Therefore, tolerance levels to noise and disturbance 
may’ be higher for mnonendangered cetaceans than for endangered cetaceans. 
Dall's porpoise have been observed to “play” around moving vessels, but 
bowhead whales exhibit a strong avoidance reaction to nearby moving vessels. 
The one exception is that beluga whales have shown an avoidance reaction to 
boat and barge traffic within 2.5 kilometers of them in the Beaufort Sea 
(Fraker et al., 1979). Nonendangered cetaceans may not be particularly 
sensitive to many types of noise associated with offshore oil and gas opera- 
tions, and they also may display a certain degree of tolerance to loud seismic 
noise above ambient levels. 


(2) Site-Specific Effects: Since only exploration 
activities would occur, there would be no effects from production and develop- 
ment or major oil spills. A few individual whales could be affected by the 
noise and disturbance from the exploration activities and experience some 
localized short-term effects which would not effect the population levels. 


CONCLUSION (Effects on Nonendangered Cetaceans): The effect of the low case 
on nonendangered cetacean species is expected to be VERY LOW. 


h. Effects on the Commercial Fishing Industry: The low case 
could have the following potential adverse effects on the commercial fishing 
industry: (1) gear loss or damage from oil fouling from minor operational 
spills or exploration-platform spills, (2) gear loss as a result of seismic 
surveys and industry-related vessel traffic, (3) loss of trawl-fishing area 
from drill-platform siting, (4) the potential for platform discharges to 
contaminate gear and or catch, and (5) the loss of fishing time if an oil 
spill reached a fishing area during the often abbreviated fishing periods. 


It is not anticipated that exploration activities would result in fishing gear 
loss or damage or ‘the reduction in fishing time to the commercial fishing 
industry from minor operational oil spills. 


A total of 681 miles of seismic survey would be uecessary to site exploration- 
drilling platforms. These surveys might impinge on the domestic longline 
fishery for sablefish and then only during the short spring fishing period. 
Due to the vastness of the area fished and the limited amount of seismic 
activity projected, interaction between these activities would be extremely 
limited. 


The loss of trawl-fishing area from drill-platform siting would be extremely 
small. Six exploration wells would be drilled over a 4-year period. A single 
platform would close an area of about 2 square kilometers to trawling. This 
loss would be temporary, occurring only during drilling. Any discharges from 
a drilling platform would be dissipated within 2.5 kilometers around a drill- 
ing platform. This is an insignificant loss compared to the total area 
trawled in the eastern Bering Sea. 


CONCLUSION (Effects on the Commercial Fishing Industry): The effect of the 
low case on the commercial fishing industry is expected to be VERY LOW. 
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i. Effects on ee Direct effects on employment 
in the region would begin in 1 wit new petroleum-related full-time- 
equivalent (FTE) jobs and continue at a lower level (less than 50 jobs) until 
the year 1995. The majority of these jobs would be offshore and would almost 
exclusively be held by commuters who lived outside of the region (in other 
parts of Alaska or outside of Alaska). A large share of the remaining employ- 
ment--onshore jobs in Unalaska and St. Paul--would be held by nonresident 
workers who would live in enclaves. Those commuting offshore and nonresident 
onshore workers would not have a significant effect on loca] communities 
because they would generally be passing through only to connect with air 
transportation. (See Appendix B for details concerning the community popu- 
lation assumption for the low case.) Some permanent residents of the comu- 
nities of St. Paul and Unalaska would be employed in petroleum-related activ- 
ities and a discussion of these communities follows. 


(1) St. Paul: Construction of an air-support facility 
for exploration on St. Paul Island would begin in 1992 generating an estimated 
144 jobs in that year. A smaller number of jobs would be generated in the 
operation of this facility from 1993 through 1995. An estimated 75 percent of 
both the construction and operation jobs would be filled by nonresidents who 
would be housed in a petroleum-industry enclave on St. Paul. Figure IV-4 
indicates the number of onshore jobs assumed to be filled by permanent resi- 
dents of the community of St. Paul (252% of the new onshore jobs) compared with 
the number of jobs without the proposed sale. There would be 25 construction 
jobs in 1992 and around 12 air-support-operations jobs projected for the years 
1993 to 1995 filled by permanent St. Paul residents--an 8-percent increase in 
employment. The majority of these jobs would be in unskilled positions. 


The local economy would benefit from the increased employment opportunities 
for permanent St. Paul residents in activities related to the proposed sale. 
As discussed in Section III.C.2, current levels of unemployment are high, and 
the future performance of the economy of St. Paul in creating jobs is uncer- 
tain due to the recent elimination of Federal subsidies for essential ser- 
vices, the elimination of the commercial harvest of fur seals, the unpre- 
dictable outcome of attempts to establish commercial halibut fishing, and 
onshore, fish-processing ventures. The higher employment levels associated 
with the proposed sale would provide a minor addition to the economic base of 
St. Paul. 


(2) Unalaska: Construction of marine-support facilities 
for exploration would occur in 1992 and generate 181 new jobs. Approximately 
60 jobs in facilities operations would exist from 1993 through 1995. Depend- 
ing on the type of job, at least 70 percent of both the construction and 
operations jobs would be filled by commuters who would be housed in an en- 
clave. The number of workers who would be living in the enclave is presented 


in Appendix B. 


Figure IV-5 indicates the  mber of onshore jobs assumed to be filled by 
permanent residents of the community of Unalaska compared with the number of 
jobs without the proposed sale. Only twenty operations jobs are projected for 
the years 1993 to 1995 that would be filled by permanent residents--a 3.5- 
percent increase in employment. The majority of these jobs would be in 
unskilled positions. Wo : .empt was made to estimate the magnitude of the 
decline in petroleum-related local employment as production declines in the 
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latter yeafs of the study period. The local economy would benefit from the 
small increase in employment of permanent Unelaska residents in activities 
related to the proposed sale. 


CONCLUSION (Effects on Local Employment): The effect of the low case on local 
employment in St. Paul and Unalaska is expected to be VERY LOW. 


j. Effects on Subsistence-Harvest Patterns: This analysis of 
potential effects on subsistence-harvest patterns is grounded in the descrip- 
tion of subsistence-resources use and an estimation of future use prospects 
contained in Section III.C.3. In western Alaska, subsistence living has 
undergone change, with the adoption of modern weapons and methods «/ travel. 
However, the patterns that generally remain represent economic, social, and 
cultural systems that reflect a continuum of centuries-old tradition. 


This analysis considers potential effects on the communities specified as 
potential shorebase sites in the scenario used in this EIS and within the 
varicus regions of western Alaska. The scenario assumes that Unalaska will be 
the site for marine-support functions, and St. Paul Island is assumei to be 
the site for major air-support activities. The St. Paul analysis also in- 
cludes the neighboring island community of St. George, since these communities 
depend on a common renewable resource base. The western Alaska areas con- 
sidered here are the Bering Straits, Yukon-Kuskokwim Delta, Bristol Bay, and 
Aleutian Islands regions. The scenario provides for no oil-shipment scheme, 
since no oil is expected to be found. Exploration is projected to take place 
for 4 years (1992-1995) and produce a very low level of industrial activity 
both onshore and offshore. The population assumptions based on such levels 
are discussed in Appendix B. Effects on subsistence fish and wildlife re- 
sources are analyzed in Sections IV.B.l.c. through g. and used here as appro- 
priate. 


(1) Umalaska: According to the community-population 
assumptions, enclave, resident, and total population associated with the low 
case would represent approximately 11 percent of Uralaska's population in 
1992, with this proportion being reduced to around 4 percent through the next 
3 years of exploration activity. Consequently, the low case should produce no 
apparent effects on subsistence harvests in Unalaska, although subsistence 
resources could be locally affected to a very limited extent as a result of 
shore-base activities. 


(2) St. Paul: On St. Paul Island, no resident population 
is expected to be involved directly in exploration activities. Enclave 
population is projected to reach 108 in 1992 during construction of a support 
base and then be reduced to 33 to 36 people during the ensuing 3 years. 
Offshore workers may reach about 150 during 1992, with about half as many 
working in the other years. The short duration of exploration activities, the 
relative absence of biological effects, and the low level of activity involved 
suggest there should be no apparent effects on subsistence harvests on St. 
Paul or St. George islands. 


Western Alaska regions, including St. Lawrence Island communities, are ex- 
pected to experience no apparent effects on subsistence-harvest patterns from 
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the low case because of the assumed absence of oil being found, the limited 
(4-year) duration of offshore exploration activities, and the absence of 
support-base operations in western Alaska communities. 


CONCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the low 
case on subsistence-harvest patterns is expected to be VERY LOW on St. 
Lawrence Island and in St. Paul, St. George, Unalaska, and other parts of 
western Alaska. 


k. Effects on Sociocultural Systems: This discussion is 
concerned with those communities that could be directly or indirectly affected 
by the proposed Navarin Basin Sale 107. Under the scenario for the low case 
(see Sec. II.A.1.a), communities that potentially could host petroleum indus- 
try offshore-support facilities include Unalaska, as a marine-support base, 
and St. Paul as an air-support base (see Sec. III.C.4 for the description of 
these communities). St. Lawrence Island's sociocultural systems (the commu- 
nities of Gambell and Savoonga) also are included in this discussion because 
walrus used for subsistence on the island migrate through the proposed lease- 
sale area. This analysis does not include the remainder of the Norton Sound, 
Yukon-Kuskokwim Delta, Bristol Bay, and Aleutian Islands regions of western 
Alaska because there will be no additional population growth (see Appendix B), 
industrial activities (see Sec. IJ.A.l.a), or effects on subsistence harvests 
(see Sec. IV.B.1.j) in these areas as a result of the low case. For the 
purpose of effects assessment, it is assumed that effects on social and 
cultural systems of organization could be brought about at the community 
level, predominantly by added population, industrial activities, or effects on 
subsistence harvests associated with the sale. Potential effects are eval- 
uated relative to the primary tendency of introduced social forces to support 
or disrupt existing systems of organization, and to the duration of such 
behavior. 


(1) Pribilof Islands: On St. Paul Island, no resident 
population ‘s expected to be involved directly in exploration activities. 
Enclave population on St. Paul Island is projected to reach .08 in 1991 during 
construction of a support base, then be reduced to 33 to 36 people during the 
ensuing 3 years. No resident or enclave population is expected to added to 
St. George Island. Offshore workers may reach about 150 during 1992 and 1993, 
with half as many working ii: the other years. The offshore workers will pass 
through St. Paul Island in transit to residences located elsewhere. The short 
duration of exploration activities, the relative absence of biological ef- 
fects, and the low level of activity involved suggests that effects on the 
sociocultural systems of St. Paul Island should be minimal, with the possi- 
bility of disruption occurring primarily during the short construction phase. 
Having no direct involvement in exploration activities, St. George Island 
residents should experience little or no effects as a result. 


(2) St. Lawrence Island: St. Lawrence Island communities 
are expected to experience no apparent effects from the low case due to the 
assumed absence of oil being found, the limited (4-year) duration of offshore 
exploration activities, and the absence of support~base operations in other 
than Unalaska and St. Paul Island. 


(3) Unalaska: According to the community-population 
assumptions, enclave, resident, and total population associated with the low 
case would represent approximately 11 percent of Unalaska's population in 
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1991, with this proportion being reduced to less shan 4 percent through the 
next 3 years of exploration activity. Consequently, the low case should 
produce little apparent effect on sociocultural systems in Unalaska, although 
there could be some short-term, localized disruptions as a result of shore- 
base activities. 


CONCLUSION (Effects on Sociocultural Systems): The effect of the low case on 
sociocultural systems is expected to be LOW in St. Paul and VERY LOW in 
Unalaska and St. George and on St. Lawrence Island. 


1. Effects on Archaeological Resources: 


(1) Offshore Archaeological Resources: There are areas 

containing a high probability of human habitation sometime in prehistory 
around the Pribilof, St. Matthew, and St. Lawrence Islands. Recent bathy- 
metric information shows that these areas are emergent and could have once 
been inhabited by early man (Dixon, Sharma, and Stoker, 1976; USDOI, MMS, 
1983a). However, these areas would not be affected since they are well 
removed from the sale area. 
The Navarin Basin Sale 107 area does not contain any blocks that are located 
over significant landforms which have other than a low potential for archaeo- 
logical site occurrence. Even if prehistoric resources existed in the sale 
area, the survival of these resources by burial in potentially undistributed 
sediments is unlikely. Also, the identification and detectability of buried 
or preserved resources would be extremely difficult and such prehistoric 
resources would not likely be discovered or identified by existing geophysical 
techniques (Appendix D). 


Because few archaeological resources are expected in the proposed sale area 
and siting exploration platforms would disturb very few, if any, sites, the 
effect on offshore archaeological resources would be very low. 


(2) Onshore Archaeological Resources: Onshore archaeo- 
logical resources are discussed in Section III.C.5. These resources could be 
affected by oil-spill-cleanup activities in the unlikely event that an explor- 
atory spill or minor fuel spill associated with support activities contacted a 
beach. Moving heavy equipment to the beach could require access roads which 
could adversely affect archaeological] resources. Areas where cleanup could 
occur due to spills would be on the shores of the Pribilof Islands, St. 
Lawrence Island, the south side of St. Matthew Island, and the southeast side 
of Unimak Pass. However, because the probability of a spill occurring during 
exploration is very low, it is not anticipated that onshore sites would be 
contacted by oil spills. Therefore, few, if any, archaeological resources 
would be expected to be disturbed by cleanup activity. 


Resources on St. Paul Island and UWnalaska could be affected by an increase ‘ 
population associated with support-base activities. Refer to Tornfelt (198., 
for a listing of National Register archaeological sites. The effects of 
population interactions would be temporary and reversible because historical 
sites and some archaeological sites are managed for visitor use. The effect 
of increased population on such sites would be very low. 


: (3) Shipwrecks: Twenty known shipwrecks, dating from 
1851 to the early 1900's, occurred near or in the shipping ‘anes near Unimak 
Pass. Some of these occurred on the beaches at Unimak Yass. Transportation 
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of oil-spill-cleanup equipment to the beach by overland transportation could 
be required. If such transportation occurred, shipwrecks on the beach or 
nearshore could be damaged or disturbed by cleanup activities such as plowing, 
bull-dozing, or sand removal. However, due to existing laws protecting these 
sites, it is expected that such adverse effects would be very low. 


CONCLUSION (Effects on Archaeological Resources): The effect of the low case 
on archaeological resources is expected to be VERY LOW. 


m. Effects on Land Use Plans and Coastal Management: 


(1) Effects on Land Use Plans: In the low case, six 
exploration wells would be drilled, plugged, and abandoned with industry 
activity ceasing at this point. The existing air- and marine-support facili- 
ties in Unalaska and St. Paul should be adequate to support Sale 107 explora- 
tion activities. The Offshore Systems, Inc. (OSI) marine-support facility at 
Captains Bay (near Unalaska) should be adequate to support exploratory- 
drilling activities. This facility, designed to oil industry specifications, 
was established by ARCO in 1982 to support Bering Sea COST wells and explora- 
tion activity for Navarin Basin Sale 83. The OSI leases 40 acres (16 hec- 
tares) of a Native allotment and has an option to lease an additional 80 acres 
(32 hectares). Pribilof Offshore Support Services, a subsidiary of the Aleut 
Corporation, developed a 7-acre base (currently closed) adjacent to the St. 
Paul airport to support exploration activities for Sale 83. This area would 
be adequate to support Sale 107 activities. 


CONCLUSION (Effects on Land Use Plans): The effect of the low case on land 
use in Unalaska and St. Paul is expected to be VERY LOW. 


(2) Effects on Coastal Management: In the low case, six 
exploration wells would be drilled over a 4-year period with a maximum of two 
drilled in any year. This level of activity has been accommodated previously 
from the shore bases that are assumed to be used for development resulting 
from this lease sale. The ACMP standard and district CMP policies associated 
with coastal development and energy-facility siting (6 AAC 80.040 and 80.070, 
respectively) should provide guidance for the exploration activities; no 
conflict between the proposed activities and these policies is expected. 


Geophysical hazards identified for the base case could also be present during 
exploration. However, exploration alone could take place during selected 
seasons and avoid the potential for problems with sea ice and superstructure 
icing, thereby eliminating the potential for a source of conflict with the 
ACMP standard for geophysical hazards (6 AAC 80.050). 


The ACMP statewide standard (6 AAC 80.120) and associated district policies 
for subsistence should provide a framework for reviewing exploration plans 
submitted subsequent tc this lease sale. However, effects on subsistence 
resources are relatively limited and exploration would be completed in only 4 
years. As a result, effects on subsistence are expected to be very low; 
conformance is expected with the ACMP standard and district CMP policies. 


Moderate effects may occur on St. Paul Island as a result of helicopter- 
traffic disturbance of breeding seabirds. Minor fuel spills from barges near 
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St. Matthew Island could lead to moderate effects on birds. Modifications of 
previous exploration activities have been required to assure these potential 
effects are minimized. Minimal conflict with the habitat standard (6 AAC 
80.130) may be evident as a result of these effects. 


Effects on air and water quality are very low for the low case scenario. 
Effects that might conflict with the ACMP standard and district policies 
concerning air and water quality (6 AAC 80.140) should not occur. 


CONCLUSION (Effects on Coastal Management): Potential conflicts with the ACMP 
are expected to be LOW. 


2. Base Case: The MMS estimates undiscovered economically 
recoverable resources for the base case to be 450 MMbbls of oil (see Appendix 
A). It is assumed that natural gas resources are not economic and will not be 
analyzed under the base case (see Appendix A). A generic analysis of natural 
gas exploration, development, and production is contained in Section IV.K. A 
complete discussion of the activities associated with the exploration, 
development, and production of the estimated recoverable oil resource in the 
base case is contained in Section II.A.2.a. 


In the base case a total of 16 exploration and delineation wells would be 
drilled over a 6 year period (1992-1997) with a maximum of 5 wells drilled in 
any year. Two oil-production platforms would be installed in 1998 and 1999. 
A single offshore loading terminal would be in place in 1998 and would be 
shared between the two platforms. Ninety oil production wells would be 
drilled between 1999 and 2003. Oil production would begin in the year 2001 
and cease in 2019. All produced oil would be transported to U.S. markets on 
150,000-DWT tankers. Al] marine-support opi,rations would be out of Unalaska 
while St. Paul would serve as an air-support base. 


a Effects on Air Quality: 


(1) Air Quality Standards: Section IV.B.l.a contains 
information on air-quality standards and regulations. Under the base case, 
the peak exploration year would include five wells drilled from two rigs, the 
peak development year would include installation of one production platform 
and seven production wells, and the peak production year would include 38 
MMbbls of oil with offshore loading and the drilling of 28 production wells 
(Table II-3). In the unlikely event that these activities all occurred 48 
kilometers from St. Matthew Island, the exemption level for nitrogen oxides 
(NO ) could be exceeded during production (Table IV-13). Consequently, the 
OCD Model was applied to determine whether the signif icence-concentration 
increments for NO (1.0 microgram per cubic meter [ug/m*] as an annual 
average) would be” exceeded. The maximum modeled concentration over the 
nearest land (St. Matthew Island) for the base case was determined to be 0.08 
micrograms per cubic meter--much less than the significance increment (Table 
IV-14). There are no baseline air-quality measurements for St. Matthew 
Island; however, because of the lack of any emissions sources, the ambient- 
pollutant concentrations are assumed to be very small. 


The PSD concentration-increment limitations have been established for NO2, SO, 
and total suspended particulates (TSP). In the above analyses, the emissions- 
exemption levels would not be exceeded for either SO, or TSP and it was not 
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Table IV-13 
Estimated Uncontrolled Emissions and USDOI Exemption Levels 
for the Proposed Navarin Rasin Sale 107 
(Base Case) 


Pollutant (metric tons per year) y 


co NO. TSP S02 voc 


Bane Case2! 
Peak-Exploration Year 
Peak-Development Year 1 
Peak-Production Year 7 


84.8 516.9 26.4 32.7 35.1 
00.1 546.4 26.1 36.5 17.5 
48.6 1,413.0 82.4 291.6 818.2 


Exemption Levels for 
the Prgposal at 
48 k= 29,790.0 906.0 906.0 906.0 906.0 


Source: USDOI, MMS, Alaska OCS Region, 1989. Computed from factors in Form 
and 
Substance (1983) and EPA (1985). 


1/ CO = Carbon Monoxide 
NO «= Nitrogen Oxides (assumed predominately NO.) 
= Total Suspended Particulates (includes most particulate matter less 
than 10 micrometers in aevodynamic diameter) 
SO, = Sulfur Dioxide 
VOC = Volatile Organic Compounds (excluding nonreactive compounds such as 
methane and ethane). 

2/ Assumes five exploration vells drilled in peak-exploration year, one pro- 
duction platform installed and seven production wells drilled in peak- 
development year, and 38 MMbble of oil produced in peak-production year. 

3/ Uxemption levels based on USDOI exemption criteria accounting for distance 

from shore (30 CFR 250.45). 


* 
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Table IV-14 
Comparison of Modeled Air-Pollutant Concentrations with 
Regulatory Limitations (Base Case) 


Pollutant USDOI Significance- Maximum Modeled PSD 
and Averaging Concentrat Concentgation Air-Quali Increment 
Time — Onshore — Limitations?! 
Base Case 
Peak Production 

NO, (annual) 1.0 0.08 100 2.5 
Cumulative Case 
Peak Production 

NO, (annual) 1.0 0.22 100 2.5 


Source: USDOI, MMS, 1989 


1/ Measured as micrograms per cubic meter. Incresses in concentration above the 
ficance-concentration increment triggers a requirement for reduction uf 
fons by application of BACT. 

2/ Pollutant concentrations at the shore attributable to the proposa! as 

calculated by the OCD Model. 

3/ Annual arithmetic mean. 


necessary ~~ «ply modeling to them. Onshore-ambient concentrations would be 
very small for SO, and TSP under the base case. Air-quality modeling for NO 
also demonstrated that the increase in pollutant concentrations would be much 
less than the PSD Class I increment allowance (2.5 ug/m*) and the NO2 air- 
quality standard would be easily maintained. Because St. Matthew Island is a 
Class I PSD area, limitations on degradation of current visibility apply. The 
EPA approved visibility-effect-screening procedure was applied (Systems 
Applications, Inc., 1980), and it was determined that the base case would not 
impair onshore visibility. 


(2) Effects of Air Quality Other than Addressed by 
Standards: The discussion of acidification of tundra and ozone under the low 
case also applies here. Because there are no SGz emissions on St. Matthew 
Island, the ambient corcentrations may be assumed to be near the lower limits 
of detectability. The SO, emissions under the base care would be much less 
than the exemption level, and ambient concentrations would be very small 
onshore. The maximum-annual and 3-hour concentration as determined by the OCD 
Model would be approximately 0.06 and 3.36 micrograms per cubic meter, respec- 
tively--much less than the short-term-effects concentration. 


Acidification of the coastal tundra is addressed in the low case. The 
analvsis of potential acidification using modeling demonstrates <hat even 
short-term and local effects are not expected for the base case. 


Effects of Accidental Emissions: Accidental emissions resuiting from gas 
blowouts, evaporation of spilled oil, and burning of spilled oil are addressed 
in the low case. The effects from a gas blowout in the base case are expected 
to be very low, as in the low case. The most likely number of one oil spill 
of 1,000 barrels or greater that is projected for the base case for Sale 107 
would release 50 to 101 metric tons of VOC. Only one such spill over the 
expected life of the Navarin Basin is anticipated. 


Smaller spills of less than 1,000 barrels occur more frequently than larger 
spills. The number of small spills projected for the base case is 119, 
totaling 525 barrels over the life of the field. Evaporation from these 
spills could release an additional 2.4 metric tons of VOC over the projected 
28 to 30 years of exploration and production for the proposed sale. 


Gas or oil blowouts or in situ burning of spilled oil as a preferred technique 
for cleanup and disposal of spilled oil may occur. For catastrophic oil 
blowouts, in situ burning may be the only effective technique for spill 
control. The effects of accidental emissions also are not expected to have 
even local or short-term effects on onshore-air quality. 


SUMMARY: Exemption levels for NO and VOC would be exceeded under the base 
case; however, the NO significance concentration increments would not be 
exceeded in this case and the concentrations permitted by air-quality 
standards would not be approached. The other effects of pollutant concentra- 
tions over land due to exploration and production or accidental emissions 
would not be sufficient to cause temporary or long-term harm to tundra vegeta- 
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tion or to acidify the coastai tundra even locally. Because NO concentrations 
would exceed the exemption level, but not the significance increment, the 
effects on air quality are expected to be low. 


CONCLUSION (Effects on Air (Quality): The effect of the base case on air 
quality is expected to be LOW. 


b. Effects on Water Quality: A wide range of water-quality 
degradation could occur as a result of oil and gas activities associated with 
the base case. Degradation could result from discharges of drilling muds and 
cuttings, miscellaneous discharges, the resuspension of bottom sediments 
during the placement of platforms and pipelines, and accidental hydrocarbon 
discharges due to spills, blowouts, and chronic smail-volume spills. 


(1) Platform Discharges: Discharges from platforms would 
be regulated through a general National Pollution Discharge Elimination System 
permit (NPDES) from the EPA. General NPDES permits in Alaska prohibit dis- 
charges of halogenated phenol compourd<, trisodium nitrilotriacetic acid, 
sodium chromate, sodium dichromate, ~ »d drilling muds, and diesel-oil 
additives. These restrictions ar¢ xectec to be retained in the Navarin 
Basin Sale 107 NPDES permit for e« ‘er: discharge as would others that 
specify maximum—-bulk-discharge rates, . -Jilution requirements, and minimun- 
effluent-discharge depths. 


Exploration and production platforms would be expected to discharge bulk 
quantities of drilling muds and cuttings. Other discharges, such as sanitary/ 
domestic wastes, desalination-unit discharge, boiler blowdown, test fluids, 
deck drainage. cooling water, »lowout preventer fluid, uncontaminated ballast 
and bilge water, and excess cement slurry are not expected to be significant 
pollutant sources (EPA, 1989). These discharges are expected to represent 
only small pollutant loading from exploratory drilling operations. 


Driiling Muds and Cuttings: The major discharges resulting from exploration 
and development drilling would be drilling muds and cuttings. Drilling muds 
are a complex mixture of barite, clays, lignosulfonate, lignite, sodium 
hydroxide, and other additives. 


The quantity of muds and cuttings discharged into the environment is dependent 
on the number of wells drilled and the depth of each well. During the explo- 
ration period (1992-1997), about 7,840 dry tons of muds and 19,400 tons of 
cuttings could be discharged. During the development period (1999-2003), trom 
9,000 to 45,000 dry tons of muds and 76,500 tons of cuttings would be dis- 
charged. 


Drilling fluids typically form two plumes when discharged into the we*'r 
column. The heavier materials settle to the seafloor slightly downcurrent of 
the discharge point. In shallow waters, deposition occurs within 100 meters 
of the discharge point with trace-metal and suspended-solid concentrations 
reaching background levels within 1,000 meters. Muds tend to rapidly dilute 
over space and time with concentration being reduced three and four orders of 
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magnitude within 100 meters. Cuttings due to their coarseness settle rapidly 
_and generally are deposited within 100 meters of the well. For additional 
information on the behavior of discharged muds see Section IV.B.2.b. 


Potentially toxic trace elements in drilling muds are a major concern. Trace 
metals expected in discharged drilling muds include arsenic, barium, cadmiun, 
chromium, copper, lead, mercury, nickel, vanadium, and zinc. With the excep- 
tion of nickel and copper, trace-metal concentratious in drilling discharges 
can occur in higher concentrations than concentrations in the average 
continental crust or in Alaskan OCS sediments. The maximum trace-metal 
concentrations in drilling-mud discharges are identified in Table IV-12. Only 
about 0.1 percent of the trace-metal concentration in drilling mud would be 
expected in the dissolved state and would be lost to the water column. The 
remaining metal would be bound in the solid state. Long-term leaching of 
metals from deposited muds would be insignificant (EPA, 1984). 


Water-quality regulations (Clean Water Act, Section 403(c)) allow a 100-meter 
mixing zone for initial dilution of drilling effluents. At the edge of the 
mixing zone, water quality must be met. Table IV-12 ccmpares the marine-water 
quality l-hour criteria with predicted dissolved trace-metal concentrations at 
the edge of the 100-meter mixing zone in water depths of 70 and 120 meters. 
The dissolved concentration of trace metals, at 100 meters from the discharge 
point, are within the acute marine-water-quality criteria. 


During exploration and delineation activities, two rigs could be present at 
any time; thus, 0.06 square kilometers of the sale area would have impaired 
water quality during the drilling periods (1993-1995). This impairment would 
exist only during periods of actual discharge and would rapidly dissipate on 
completion. During production, two platforms with two drilling rigs per 
platform would be in operation. Assuming that maximum discharge rates are 
limited by EPA to the same extent during production as during exploration, 
instantaneous discharges would be of the same order of magnitude in production 
as in exploration. About 0.06 square kilometers of the sale area could have 
impaired water quality during the production-well-drilling period (1999-2003). 


Formation Waters: Formation waters are produced from wells along with the 
oil. These waters contain dissolved minerals and soluble fractions of crude 
011. Processing equipment on production platforms separates the water/oil 
mixture and treats the water for disposal. Oil and grease concentrations in 
such waters are limited by EPA to a maximum of 72 milligrams per liter (72 
ppm), with a monthly average of 48 milligrams per liter (48 ppm). 


Over the life of the field, the volume of formation waters produced is equal 
to 20 to 150 percent of the oil-output volume (Collins et al., 1983). As oil 
is pumped from a field, the ratio of water to oil being produced increases. 
Toward the end of the production life of a field, 10 barrels of water may be 
produced for every barrel of oil. On this basis, the production of formation 
waters over the life of the field has been estimated at 9/) to 675 MMbbls. 
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Treated formation waters may be discharged into the open ocean, reinjected 
into the oil-producing formation to maintain pressure, or reinjected into 
underground areas offshore. Discharge of formation waters would require an 
EPA permit and would be regulated so that water-quality criteria, outside an 
established mixing zone, would not be exceeded. 


(2) Sediment Resuspension: Sediment reruspension and 
bottom disturbances are likely to occur as a result of siting platforms, and 
trenching and burial of subsea pipelines. The amount of disturbance asso- 
ciated with platform siting, anchor setting, and drilling would be minimal and 
restricted to the area immediately adjacent to the activity. Sediment levels 
would likely be reduced to background levels within several hundred meters 
downcurrent. 


Pipelines connecting the two production platforms and an offshore-loading 
facility could be emplaced between 1997 and 1998. Assuming that the pipeline 
would be installed in a trench 6 to 7 feet deep and 19 to 20 feet wide, about 
682,000 cubic feet of sediment would be dredged or plowed and backfilled for 
each mile of pipeline. Dredging occurs at a rate of about 1 kilometer per 


day. 


Experiences with actual dredging and dumping operations in other areas show a 
decrease in the concentration of suspended sediments with time (2-3 hours) and 
distance downcurrent (1-3 km). In dredging operations associated with arti- 
ficial island construction and harbor improvements in the mostly sandy sedi- 
ments of the Canadian Beaufort Sea, the turbidity plumes tended to disappear 
shortly after operations ceased. Plumes generally extended a few hundred 
meters to a few kilometers (Pessah, 1982). Because dredging occurs at a rate 
of 1 kilometer per day, the extent of the turbidity plumes would be about 3 
square kilometers at any one time (a l-km by 3-km area). 


(3) Oil ills: In addition to permitted discharges, 
accidental oil spills are y to occur. Based on experiences in other OCS 
areas, one spill of 1,000 barrels or greater and no spills of 10,000 barrels 
or greater would be expected for the base case. In addition to the infrequent 
occurrence of large spills, more chronic spillage of smaller volumes also 
would be expected. About 119 small spills totaling 525 barrels could be 
expected over the life of the field. 


The more volatile compounds in an oil slick, particularly aromatic volatiles, 
are usually the most toxic components of the slick. In situ, cold-water 
measurements have demonstrated that individual compounds in a slick decrease 
significantly in concentration in hours to tens of days. Because the bulk of 
these compounds are lost in less than 3 days, 3-day trajectories are consi- 
dered at appropriate length of time to approximate the initial, higher toxi- 
city of Alaskan spills. Over the first 10 days of a spill, only about 5 
percent of a slick can be expected to dissolve (Butler, Morris, and Sleeter, 
1976, as cited by Jordan and Payne, 1980). Highest rates of dissolution of 
aromatics from a slick and accumulation in underlying water occur in the first 
few hours of a spill. By the time dissolved oil has worked down 10 meters in 
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the water column, it would have been diluted and spread horizontally about 
10,000 meters. The slick would have become patchy (with the total area 
containing widely separated patches of oil) and be orders of magnitude larger 
than the actual amount of surface area covered by oil. At sea, the water 
under a slick changes continuously and aromatics do not continue to accumulate 
in the same water. An oil spill of 10,000 barrels would have a discontinuous 
area of 310 square kilometers, after 10 days, during the winter season and 830 
square kilometers, after 10 days, during the summer season (Table IV-6). 
Assumming that one spill of between 1,000 and 10,000 barrels occurred as a 
result of the base case, a maximum of 830 square kilometers could be affected. 


Major spills generally result in peak, dissolved-hydrocarbon concentrations 
that are only locally and marginally at toxic levels. The highest concen- 
tration observed following the Argo Merchant spill was 0.25 ppm, despite the 
presence of 20 percent by volume of the more soluble cutting stock. Volatile 
liquid hydrocarbons in the Ixtoc I spill decreased from 0.4 ppm near the 
blowout to 0.06 ppm at a 10-kilometer distance and to 0.004 ppm at a 19- 
kilometer distance from the blowout. Similarly, relative and rapid decreases 
were also found for specific toxic compounds such as benzene and toluene. 
Concentrations of volatile liquid hydrocarbons, present mostly as an oil-in- 
water emulsion within 19 kilometers of the Ekofisk Bravo blowout in the North 
Sea, ranged up to 0.35 ppm (Grahl-Nielsen, 1978). Lesser amounts of oil 
(probably less than 0.02 ppm) were detectable in some samples at a 56- 
kilometer distance but not at an 89-kilometer distance. 


The plumes of dissolved hydrocarbons from a 100,000-barrel-or-greater spill 
could be detectable over the low-background levels for perhaps 200 to 300 
kilometers. Depending on the composition of the crude, an estimated 10 to 30 
percent of the spilled oil could persist for up to a year in dispersed tar 
balle (NAS, 1985). If the spilled oil were of a composition similar to that 
of Prudhoe Bay crude, about 68 percent of the spilled oil could persist as 
individual tar balls dispersed on the water surface after the slick disap- 
peared. Slow photo-oxidation and biological degradation would continue to 
slowly decrease the residual amount of oil. Through 1,000 days, about 15 
percent of the tar balls would sink, with an additional 20 percent of slick 
mass persisting in the remaining tar balle (Butler, Morris, and Sleeter, 1976, 
as cited by Jordan and Payne, 1980). Because of the drift of the oil over 
distances of hundreds or thousands of kilometers during the slow process of 
sinking, individual, sunken tar balls would be widely dispersed in the sedi- 
ments. The average levels of local or regional contamination in sediments 
would be insignificant. 


Decomposition and weathering processes for oil are slowed appreciably in 
colder waters. In Bering Sea waters, biodegradation would be slow because of 
cold temperatures and because of the pristine nature of the Bering Sea. To 
date, oil spillage in the Bering Sea has been too slight to promote develop- 
ment of a healthy population of microorganisms that feed on hydrocarbons 
(Haines and Atlas, 1982). In marine waters, advection and dispersion 
generally reduce the effects of released toxic-oil fractions or their daughter 
products. Regionally, long-term degradation of water quality due to hydro- 
carbon contamination is very unlikely. | 
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: Im the base case, water quality in the Navzrin Basin would only be 

by pletform discharges (muds and cuttings and formation waters), 

sediment resuspension (drilling, and platform and pipeline placement), and oil 
spills. 


The dissolved concentration of trace metals in muds and cuttings, at 100 
meters from the discharge point would be within the acute marine-water- 
quality criteria. During exploration activities, 0.06 square kilometers of 
the sale area, at any single time, could have impaired water quality during 
the drilling periods (1993-1995). About 0.06 square kilometers of the sale 
area could have impaired water quality during the production-well-drilling 
period (1999-2003). This localized impairment would exist only during periods 
of actual discharge and would rapidly dissipate on completion. 


The production of formation waters over the life of the field can be estimated 
at 90 to 675 MMbbls. Discharge of formation waters would require an EPA 
perait and would be regulated so that water-quality criteria outside an 
established mixing zone would not be exceeded. One spill of 1,000 barrels or 
greater and no spills of 10,000 barrels or greater would be expected for the 
base case. However, assumming that one spill of between 1,000 and 10,000 
barrels occurred, a maximum of 830 square kilometers could be affected. 


In summary, platform discharges, sediment resuspension, and oil spills would 
degrade water quality over less than a 1,000-square-kilometer area for 3 years 
or less. As a result, the base case would have a low effect on water quality. 


CONCLUSION (Effects on Water lity): The effect of the base case on water 
quality is expected to be LOW. 


c. Effects on Fisheries Resources: Oil spills, drilling 
discharges, and seismic surveys associated with offshore drilling could affect 
fisheries resources of the Navarin Basin and eastern Bering Sea. 


(1) oft Spilt Effects: Oil spills contacting finfish, 
shellfish, and mollusks can e lethal to lethal effects on the various 
life stages, including adults. Petroleum may also affect organisms that are 
food for finfish, shellfish, and mollusks. 


The possibility of reaching and sustaining concentrations of oil toxic to an 
organism in seawater is quite remote. Concentrations of petroleum hydro- 
carbons in oil-polluted, marine waters are usually much less than 1 ppm 
(Malins and Hodgins, 1981). The Ixtoc I blowout in the Gulf of Mexico in June 
1979 released 30,000 barrels (4.7 million liters) per day; the estimated total 
loss was 3.3 MMbble of oil. Benzene concentrations near the spill point were 
only 0.06 to 0.10 ppm--much below the minimum laboratory concentrations found 
to affect some salmonids (Brocksen and Bailey, 1973). Moore and Dwyer (1974) 
summarized the sensitivities of marine organisms by life stages to the 
seavater-soluble fractions of petroleum as indicated in Table IV-15. 
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Table IV-15 


Marine-Organism Sensitivity to Seawater-Soluble-Petroleum Fractions 


Concentration : Effect Lifestage 

1-100 ppa lethal adult 

0.1-1.00 ppm lethal larvae, some eggs 
0.01-1.0 ppm sublethal adult, larvae 


Source: Moore and Dwyer, 1974. 


Experimental results suggest that pelagic fish such as salmon and herring are 
generally more sensitive to petroleum hydrocarbons in seawater than benthic 
finfishes (Wilson, 1972; Rice et al., 1979). The concentration lethal to 50 
percent (LC...) of herring tested was 1.22 ppm and to pink salmon it was 1.69 
ppa, while 29, flounder it was 5.34 ppm (Rice et al., 1979). This study also 
concluded that pelagic fish and shrimp were the organisms most sensitive to 
Cook Inlet crude-oil concentrations. Benthic fish, crabs, and scallops were 
intermediate in sensitivity, and intertidal fish, crabs, and mollusks were the 
most tolerant. 


Direct mortality of fish and invertebrates occurs rapidly after exposure to 
oil. Mortality may occur from coating and resultant asphyxiation, contact 
poisoning, or exposure to water-soluble toxic components of the oil (Malins et 
al., 1981). Sublethal effects of petroleum hydrocarbons to marine fishes and 
invertebrates may result from their incorporation into organs and tissues via 
diet, sediments, or the soluble fraction in the water column. This can weaken 
the organism or reduce or eliminate its capacity to reproduce. 

Sublethal petroleum-hydrocarbon concentrations as low as 0.002 to 0.010 ppm 
have been found to cause physiological changes in some fish and invertebrate 
species (Johnson, 1977; Steele, 1977, as cited in Howarth, 1985; Jacobsen and 
Boyland, 1983). Physiological alterations from petroleum hydrocarbons include 
changes in heart and respiration rates (Malins and Hodgins, 1981), delayed egg 
incubation (Kuhnhold et al., 1978), reduced egg numbers and delayed ovarian 
development (Akeson, 1975; Linden, 1976, Carr and Reish, 1977; Tatem, 1977), 
abnormal energy consumption (Rice, 1981), impaired chemoreception (Armstrong 
et al., 1983), damage in cells, tissues, and organs (Rice, 1981), reduced 
regeneration rates (Fingerman, 1980), increased incidence of tumors (Malins 
and Hodgins, 1981), fin erosion (Minchew and Yarborough, 1977; Giles, Brown, 
and Minchew, 1978), reduced growth (Dow, 1975; Keck et al., 1978; Rossi and 
Anderson, 1978; Thomas, 1978b; Herbert and Paulet, 1980; Stekoll et al., 
1980), and decreased survival of fish eggs, embryos, and larvae resulting from 
exposure of females to oil just prior to spawning (Struhsacker, 1976; Kuhnhold 
et al., 1978). Slower growth and development exposes eggs and larvae to more 


predation. 
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Changes in behavior following exposure to oil may cause inability to detect 


food, to identify mates, and changes in homing and/or spawning patterns 
(Percy, 1981; Fletcher et al., 1981). Feeding, social, and reproductive 
behaviors have been disrupted by exposure to aromatic derivatives in concen- 
trations as low as 10 to 100 ppb (Sondheimer and Simeone, 1970; Todd et al., 
1972). Rice (1981) found that salmon are able to detect and avoid very low 
concentrations of petroleum hydrocarbons in water. 


Fish and invertebrates are most sensitive to petroleum-hydrocarbon effects 
during the egg and early embryonic stages and during the transition period 
from yolk-dependent larvae to feeding juveniles (Rice et al., 1975; Rosenthal 
and Alderice, 1976; Moles et al., 1979; Rice, 1981). Malins (1980) reported 
that exposure to levels as low as 25 ppb resulted in fewer numbers of herring 
eggs hatching and in abnormal growth and development of larvae. 


Embryonic and larval life forms are at risk to oil-spill effects since they 
lack systems to detoxify absorbed-petroleum hydrocarbons. They are usually 
quite exposed to the environment where oil spills may occur, and they lack the 
perception and mobility to avoid spilled oil in marine waters. 


(2) Discharge Effects: Drilling muds and cuttings have 
toxic compounds including trace metals, biocides, and petroleum hydrocarbons. 
Bacteriocides in drilling fluids can be toxic, even in low concentrations, 
with LC... values of less than 1 ppm (USDOI, BLM, 1981b). However, toxicity 
bioassays for marine organisms exposed in situ to drilling fluids and cuttings 
show relatively high LC... levels. Salmonids had LC..‘s ranging from 4,000 to 
190,000 ppm, and shrimp exhibited LC,, values of 1,400 ppm (B.C. Research, 
1976; Dames and Moore, 1978). 


There is considerable evidence that any toxic effects from drilling discharges 
extend only a few meters from the discharge point with very limited mortality 
or other effects on marine life. Dilution rates of 10,000:1 have been 
measured within 100 meters from a discharge point (Ayers et al., 1980a; 
Houghton, 1981). Pink salmon fry in live boxes at three depths (surface, 
midwater, and on the bottom at 100- to 2,000-meter distances from a drilling- 
fluid-discharge point for 4 days) had no mortalities (Houghton, Beyer, and 
Thielk, 1980). 


Knowledge of sublethal short- to long-term effects of drilling discharges on 
organisms, although not complete, is sufficient to give indicators necessary 
for this EIS. Some studies have shown no bioaccumulation of heavy metals con- 
tained in these discharges in exposed organisms (Monaghan et al., 1980; 
Northern Technical Services, 1981). However, responses to sublethal concen- 
trations of drilling discharges that have been measured include changes in 
burrowing behavior and chemosensory responses in lobsters, and changes in 
eubryological, larval development, and behavior in several species of shrimp, 
crabs, lobsters, sand dollars, and fish (National Research Counci!, 1983). 


Discharged formation waters also may prove toxic to marine life but only in 
shallow waters with poor circulation (Armstrong et al., 1979). This would not 
be the case in Bering Sea waters off Alaska, where depths, currents, and tidal 
action should cause rapid dilution and dissipation. 


251 


io IV-B-28 


Sedimented drilling muds and cuttings accumulating on the seafloor would alter 
benthic habitat. See Section IV.B.1.b for a discussion of the amount of sea- 
floor receiving mud deposition. This altered habitat would, however, be of 
little extent. 


(3)  Seismic-Survey Effects: Seismic surveys to map 
marine geology have raised concerns from commercial fishing interests almost 
from the beginning of seismic-survey activity nearly a half century ago. 
Early seismic-recording instruments required considerable energy to collect 
usable data and the usual technique was to employ high explosives to generate 
this energy. Technological improvements in nonexplosive energy sources and 
recording/interpretation now yield adequate seismographic data, and high 
explosives are now rarely used for these purposes. A discussion of the 
various types of seismic-energy sources appears in the Supplemental FEIS for 
the St. George Basin Sale 70 (USDOI, MMS, 1983b) and is incorporated herein by 
reference. For marine surveys, airguns have been the most often used energy 
source since the 1960's (Lewbel, 1983). In 1985, all marine-seismic surveys 
in U.S. waters employed compressed air as an energy source (Geophysics, 1986). 
All recent seismic surveys in Alaskan waters have employed this energy source. 


The airgun releases high-pressure air, and peak pressures are relatively low 
and over short-time periods. Wienhold and Weaver (1971) exposed caged coho 
smolt to varying airgun pressures at distances as close as 1 meter from an 
airgun-discharge port and from airgun arrays. No mortalities or injuries were 
found. Falk and Lawrence (1973) exposed arctic cisco to seismic airgun 
detonations and found that some sustained swim-bladder damage which was 
assumed to result in subsequent mortality. Based on that assumption, they 
estimated the 300-cubic-inch airgun to have a potentially lethal radius of 0.6 
to 1.5 meters. Sublethal effects (where lasting effects occur), such as 
disturbance and dispersal of schooled fish (such as salmon), remain undocu- 
mented. Studies specifically addressing the effects of seismic surveys on 
developing eggs, larvae, and adults of the anchovy indicated injury and 
mortality to eggs and larvae in proximity to the pressure wave (Holliday et 
al., 1987). Considering the wide distribution and low density of pelagic eggs 
and larvae of eastern Bering Sea finfish and shellfish species, any effects 
would be over a very small area and on a very small portion of these popula- 
tions. The small number of exploratory and production sites projected for the 
Navarin Basin (18) and the estimated 2,156 miles of seismic lines required for 
their placement indicate that seismic surveys would have very low adverse 
effects on fisheries resources. 


(4) Site-Specific Effects on Fishery Resources: 


Effects on Groundfish: Adult groundfish in the Navarin Basin and the eastern 
Bering Sea are not likely to be exposed to high petroleum-hydrocarbon concen- 
trations, although the insoluble components of an oil spill may randomly 
disperse over a relatively large area of benthic habitat where these fish are 
found. Adult groundfish are less susceptible to petroleum hydrocarbons than 
pelagic fish (Wilson, 1972; Rice et al., 1979). Thorsteinson and Thorsteinson 
(1982) reported an LC greater than 5.34 ppm for adult flatfish and an 


of 
LC., of 1 to 3 ppm fo?’ adult semidemersal fish such as pollock. Hydrocarbon 
cohtentrations from oil spills in the ocean environment are usually less than 
1 ppm (Malirs and Hodgins, 1981). 
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More serious for groundfish would be effects of petroleum hydrocarbons on 
their eggs and/or larvae that are in the near-surface waters for up to several 
months during the year. Hydrocarbon concentrations of up to 0.21 ppm down to 
20 meters deep (Vandermeulen, 1982) and up to 0.1 ppm down to 100 meters deep 
(Marchand, 1978) have been documented following oil spills. Groundfish eggs 
and larvae, many of which have LC... values of 0.1 to 1.0 ppm (Thorsteinson and 
Thorsteinson, 1982), may be kill as a result of contact by hydrocarbon 
concentrations at these levels. There also would be sublethal effects at and 
below these concentrations. If an oil spill reached areas where egg or larval 
stages of groundfish are in considerable density, these populations could be 
reduced by an amount dependent on the areal extent, the concentrations of 
hydrocarbons in the water column, and the duration of the oil-spill event. 
Generally, however, pelagic egg/larvae densities do not exceed 100 per cubic 
meter in the Navarin Basin sale area. For example, only 1 to 50 pollock eggs 
beneath 1 square meter of surface water were collected in the area immediately 
to the south of the ptoposed sale area during March through May 1965 
(Serobaba, 1967). Other sampling in the more intensive spawning areas along 
the 100- to 200-meter isobaths from Unimak Pass to the Pribilof Islands showed 
pollock egg densities ranging from 283 to 388 pollock eggs per square meter. 
The variance may be due to problems in plankton sampling and egg mortality 
(Kim and Kendall, 1983). 


For the base case, one oil spill of 1,000 barrels or greater would be expected 
to occur. As discussed in Section IV.A.2, these volumes would rapidly weather 
and dissipate and approximately 180 square kilometers of ocean would be 
influenced by a 10,000-barrel oil spill after 3 days during the summer season 
(Table {V-6). During this season, toxicity would also be much reduced. A 
lesvexs area would be affected during the winter--a time when biological 
productivity ebbs. Adult and juvenile groundfish in deeper waters would be 
affected even less, given the discontinuity of the insoluble components of the 
oil spill over the botton. 


The eastern Bering Sea comprises a surface area of 2.3 million square kilo- 
meters and a volume of 3.7 million cubic kilometers, of which the eastern 
Bering Sea shelf comprises 1.2 million square kilometers (Hood and Calder, 
1981). Groundfish, while not distributed over this entire area of 1.2 million 
square kilometers, nevertheless, occupy much of the overall area, and concen- 
trations of the many species are found in habitats measured in the thousands 
of square kilometers as eggs, larvae, juveniles, and adults. It then follows 
that while probability of contact by an oil spill of 1,000 barrels or greater 
is high (in excess of 99.5 percent for some areas where groundfish occur) the 
percent chance of a given population being contacted is very low. 


A very large oil spill in excess of 100,000 barrels is not expected to occur 
during the life of the proposal. This size spill would cover a discontinuous 
surface area of 580 and 2,700 square kilometers after 3- and 10-day periods, 
respectively, during the summer season, and approximately 210 and 990 square 
kilometers respectively, during the winter (Table IV-6). The area of the 
surface slick that could cause sublethal to lethal effects on surficial eggs 
and larvae of groundfish (pollock, for example) would cover about 4.6 and 7.2 
square kilometers over 3- and 10-day periods, respectively, during the summer 
when these organisms are present in the greatest number in surface waters. 
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pollock egg/larval densities of 50 per square meter as found by 
1967), 230 million pollock eggs could be contacted by a 100,000- 
spill in a 3-day period. Assuming an average egg complement of 437,137 
fish (Serobaba, 1971), no natural mortality, and a 100-percent 
egg/larvae mortality from the oil spill, the eggs/larvae of slightly more than 
500 pollock could be killed by a 100,000-barrel oil spill within 3 days, and 
less than 1,000 pollock after 10 days when the oil spill would cover about 7.2 
equare kilometers. This loss of eggs/larvae is negligible when compared with 
the total pollock egg/larvae biomass of the eastern Bering Sea. 


Other groundfish that have pelagic eggs/larvae show somewhat similar egg/ 
larvae distributions. With subsequent loss of several hundred adult fish, 
approximate equivalent numbers of their eggs/larvae could be destroyed by an 
oil spill. 


SUMMARY: The aggregate lethal and sublethal effects of an oil spill, drilling 
production discharges, and 2,156 trackline miles of seismic surveys are 
expected to affect only localized groups of the various life stages of ground- 
fish in the immediate areas of such events. Given the extensive numbers and 
distribution of groundfish in the eastern Bering Sea, the effects resulting 
from the base case are expected to affect individuals only in localized 
offshore areas, and zo have a very low effect on all species of this group. 


Oil-spill effects on groundfish would be limited, considering that one oil 
spill of 1,000 barrels or greater would be expected to occur over the life of 
the field. Effects on various life stages of groundfish would be restricted 
to the area affected by the spill (up to 830 km*) that would be relatively 
small compared to the extensive groundfish habitat of the eastern Bering Sea 
and the Navarin Basin (about 1.2 million km*). The eggs and larvae of ground- 
fish generally do not exceed densities in the hundreds per square meter. 
Concentrations in the water column associated with the spill would approach 
lethal concentrations only a short distance from the spill site. Beyond this, 
concentrations would diminish with distance and over time (several days) to 
levels below those shown to produce effects on groundfish. Furthermore, to 
affect eggs/larvae of groundfish the oil spill could occur only during the 
epring/summer months when these lifestages are present in pelagic waters. 
Therefore, only a miniscule portion of the regional population would be 
affected. 


Effects on groundfish from a major oil spill (100,000 bbls or greater) that 
occurred and contacted a nearshore area (i.e., St. Matthew Island) when 
vulnerable life stages were present would be very low. A 100,000-barrel-or- 
greater spill would not be expected. More susceptible early life stages of 
groundfish (eggs and larvae) and juveniles, that may inhabit shallow, near- 
shore waters, would be particularly vulnerable to an oil spill that reached 
these waters. Mortalities and sublethal effects resulting from such a spill 
could reduce miniscule portions of several year-classes (about 1,000 pollock). 
However, the effect of even a major spill would be localized compared to the 
widespread distribution of these life stages in the eastern Bering Sea, and, 
thus, the result is a very low effect to groundfish. 


Effects associated with drilling discharges and seismic surveys would have 
very low effects on the fisheries resources of the eastern Bering Sea. 
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The effect of the base case on regional groundfish populations is expected to 
be very low. ° 


Effects on Shelifish: The blue king crab (Paralithodes platypus) is the 

c species of commercial value in areas adjacent to the proposed 
Navarin Basin sale area. Fishable populations have been identified near St. 
Matthew, St. Lawrence, and the Pribilof Islands--all some distance from the 
proposed sale area. At present, only the St. Matthew Island area has a viable 
fishery. Tanner (opilio with some bairdi) crab, the brown king crab, and the 
Korean horsehair crab also are found within or peripheral to the proposed 
Naverin Basin sale area, but these populations are relatively small as 
compared to king and Tanner crab populations found in more productive areas of 
the eastern Bering Sea. 


Blue king crab are most vulnerable to the adverse effects of offshore oil ard 
gas development during the spring when the adults congregate in shallow 
nearshore areas where spawning, molting, and mating occur. This crab appears 
to be an insular species--found only in a limited area and depth. Most 
commercial fishing for blue king crab is at depths of 30 fathoms (60 m) or 
less (Griffin, 1985). Pelagic larvae also are susceptible to oil spills, 
although some are at considerable depths (40-60 m) (Armstrong et al., 1985). 


Adult and juvenile blue king crab may be subjected to reduction in prey should 
the insoluble components of an oil spill sink to the bottom where food orga- 
nisms for the blue king crab could sustain sublethal to lethal effects. The 
petroleum hydrocarbons, however, would be distributed discontinuously over a 
relatively limited area, and, while possibly larger than the maximum area 
encompassed by the initial surface-oil slick, they would still be insignifi- 
cant in comparison to the total benthic area inhabited by the blue king crab 
and other comercial and closely related crab species of the eastern Bering 
Sea and the Navarin Basin sale area. 


O11 spills are the major agents associated with this proposed action that 
could have adverse effects on the blue king crab species. One oil spill of 
1,000 barrels or greater would be expected to occur from platforms and trans- 
portation systems during the life of the field. The probability of a 1,000- 
barrel-or-greater spill occurring and contacting the area off St. Matthew 
Island (Biological Resource Area 4) where blue king crab adults are harvested 
would be 1 percent within 30 days. A 10,000-barrel oil spill could affect a 
discontinuous area of typically 66 square kilometers in winter and 180 square 
kilometers in summer within 3 days (Table IV-6). It then follows that a 
1,000-barrel ofl spill would affect a much smaller (but not proporticnately 
smaller) area. Furthermore, adult blue king crab would not be subjected to 
petroleum-hydrocarbon concentrations sufficient enough to have sublethal to 
lethal effects, since concentrations sufficient to cause these effects would 
mot reach the benthos. Many of the pelagic larvae of this crab species are 
also at depths (40-60 m=) where oil in harmful concentrations is unlikely to 
occur (Armstrong et al., 1985). 


The probability of a 1,000-barrel-or- ‘© spill occurring and contacting 
blue king crab habitat around the © of Islands (Biological Resource Area 
2) within 30 days would be 4 perc’ fhis size spill would not be expected 
to reach the Pribilof Islands dur ne life of the field. 

>> 
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Based on the probability of an oil spill of 1,000 barrels or greater con- 
tacting blue king crab habitat ard the number of spills expected to occur that 
could contact these island habitats (none over the life of the base case), it 
follows that the effects of the proposal on this species is very low. 


In addition to the blue king, crab, the proposed Navarin Basin sale area may 
affect opilio Tanner crab, the brown king crab, and the Korean hair crab. 
Knowledge of the distribution and life history of the Korean hair crab and the 
brown king crab is limited, however, and present fishing effort has generally 
found low yields of both species in the Navarin Basin and immediately adjacent 
areas. There has been no direct fishing effort on the Korean hair crab in 
recent years. 


The opilio Tanner crab is widely distributed in the eastern Bering Sea and the 
Navarin Basin. There is no known specific spawning area for Tanner crab in 
the eastern Bering Sea (Pereyra, Reeves, and Bakala, 1976) although pelagic 
larvae have been collected in plankton tows in an extensive area south of the 
Pribilofs in late April and during May (Armstrong et al., 1983). 


The oil-spill-risk analysis indicates low combined probabilities for areas of 
the eastern Bering Sea where adults are harvested and where pelagic larvae 
have been collected. These combined probabilities range from 3 percent 
(Biological Resource Area 1) for 1,000-barrel-or-greater spills over 3-day 
periods and 4 percent after 30 days. 


Adult Tanner crab in deeper benthic areas are not apt to be contacted by 
water-soluble or insoluble oil fractions since concentrations lethal to adults 
are dissipated before reaching these depths. The spawning areas in the 
eastern Bering Sea are not known (Pereyra, Reeves, and Bakala, 1976); however, 
major concentrations of larvae and adults are some distance from the Navarin 
Basin sale area. 


Korean hair crab occur in some numbers near the Pribilofs and along the north 
Alaska Peninsula. Oil spills contacting the benthic adults or pelagic larvae 
of this species could cause sublethal to lethal effects. The probability of a 
1,000-barrel-or-greater spill occurring and contacting the Pribilof Island 
area (Biological Resource Area 2) would be 4 percent within 30 days. However, 
an oil spill of 1,000 barrels or greater is not expected to reach the Pribilof 
Islands; therefore, the effect of the base case on Korean hair crab off the 
Pribilofs is very low. The other shellfish of minor commercial value 
indigenous to the Navarin Basin sale area are two species of shrimp, several 
species of snails, squid, and the octopus. Shrimp resources are at low levels 
and do not support commercial fisheries at this time. Rice et al. (1976) 
found LC... levels of 0.1 to 1.0 ppm for shrimp adults and .01 ppm for their 
larval — 1 These values are of such a magnitude that they would be found 
only in the immediate vicinity of an oil spill and are not likely to occur at 
benthic depths. Squid exhibit some movement into pelagic waters where they 
might be contacted by spilled oil. 


SUMMARY: Oil-spill-risk probabilities indicate a very low chance that oil 
spills could contact significant areas of shellfish habitat for the blue king 
crab off St. Lawrence, St. Matthew, and the Pribilof Islands. It is unlikely 
that oil in concentrations sufficient to cause sublethal to lethal'‘effects to 
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juveniles and adults could reach their benthic habitat or many of the pelagic 
larvae at depths of 40 to 60 meters. Any insoluble, petroleum-hydrocarbon 
components that sink to the sea bottom should be irregularly distributed over 
areas no greater than the small area of the surface slick (see Sec. IV.A.2.a). 
The pelagic larvae of some shellfish could be contacted by the surface oil 
slick or its water-soluble fracticns with sublethal to lethal effects. The 
number of organisms affected, however, comprises only an insignificant segment 
of the population over a minute portion of the total area of the Navarin Basin 
and eastern Bering Sea where shellfish larvae occur in pelagic waters for 3 to 
4 months per year. 


The effect of the base case on shellfish in the eastern Bering Sea is expected 
to be very low. 


Effects on Pacific Herring: Pacific herring overwinter off the bottom in the 
deep waters northwest = the Pribilof Islands and migrate to coastal areas off 
the north Alaska Peninsula, into Bristol Bay, and northward into Norton Sound 
to spawn and rear. The species overwinters and migrates at depths where 
spilled oil or its components would not be found in concentrations sufficient 
to have an effect (0.1 ppm). Any insoluble hydrocarbons that reached the sea 
bottom would tend to be discontinuous and distributed over a large area that 
would be relatively small in comparison to the size of the herring wintering 
grounds. Rice et al. (1979) found the LC... value for adult herring to be 1.2 
ppm, suggesting that sublethal effects céald occur to juveniles and adults. 
However, dense herring schoole remain within a few meters off the bottom 
except during early winter (Dudnik and Usol'tev, 1964; Shaboneev, 1965). This 
depth distribution would limit exposures to a maximum concentration of 0.1 ppm 
on the overwintering grounds. Regardless of the number or size of oil spills, 
exposure concentrations of 0.1 ppm would not measurably affect herring popula- 
tions. Furthermore, the ability of fishes to depurate petroleum hydrocarbons 
would rapidly eliminate any sublethal effects. 


In late spring, herring migrate to nearshore areas along the western Alaska 
coast and the north Alaska Peninsula to spawn. Eggs and larvae which are more 
sensitive to hydrocarbons are present in these nearshore areas from late 
spring to fall. Even though these early life states are highly sensitive, the 
probability of an 1,000-barrel-or-greater oil spill occrrring and contacting 
spawning or rearing areas (Biological Resource Area 28) is less than 0.5 
percent. Therefore, oil spills pose very low risks to spawning adults, eggs, 
and larvae. 


Should an oil spill of 100,000 barrels or greater occur during herring migra- 
tions or contact coastal areas where herring spawn and rear during late spring 
and through the summer months, the vulnerability of herring to an oil spill 
would be increased slightly. An oil spill of 100,000 barrels or greater in 
the Bering Sea during the summer season would encompass an area of 580 square 
kilometers during the initial 3 days after the event, increasing to 2,700 
square kilometers after 10 days. Herring schools migrating through an area of 
an of] spill could be affected if they were contacted by the oil; however, 
herring do migrate at some depth and, hence, it is unlikely that the concen- 
trations of the water-soluble fractions of petroleum at these depths would be 
sufficient to affect the fish. 
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Oil-spill-risk-analysis data show a low probability (less than or equal to 
0.5%) for any large oil spill of 10,000 barrels or greater that originates in 
the Navarin «sin or along the Bering Sea tankering routes of being carried to 
coastal herring spawning/rearing habitats. Finally, Bering Sea herring 
overwinter in a large area (in excess of 1,500 km*), migrate over wide areas 
at depth: (more than i9 uw) where an oil spill would have no effect on then, 
and spawn in coastal habitats that encompass considerable area and where a 
large oil spiil would not reach. An oil spill of 100,000 barrels or greater 
that originates in the Navarin Basin or eastern Bering Sea would have very low 
effects on the Pacific herring. 


Coastal spawning and rearing areas of Pacific herring in Bristol Bay, western 
Alaska, and the north Alaska Peninsula are not expected to be contacted by oil 
spills projected for the base case (less than 0.5%). Thus, eggs, larvae, and 
spawning adults would not be affected. The effeets of oil spills on the 
regional herring population are, therefore, very low. Drilling discharges and 
seismic surveys are also expected to produce very low effects. Such 
activities are extremely localized and would not even contact a small portion 
of the population. 


The effect of the base case on Pacific herring is be expected to be very low. 


Effects on Salmon: There is no evidence that any salmon species of American 

occur arin Basin waters in significant numbers although adults 
may traverse the area enroute to spawning in the larger river systens of 
western Alaska (Straty, 1981). Salmon do, however, migrate in areas periph- 
eral to the Navarin Basin, at depths where the components of an oil spill 
would be diluted to levels that would have no effect (Weber et al., 1981). 
The egg and early fry stages of Pacific salmon are not vulnerable to OCS oil 
spills since these stages hatch and rear in freshwater lakes and rivers. 
Juvenile end adult salmon, which are widely distributed throughout the Bering 
Sea, would likely encounter the one expected spill for the base case. 
However, the wide distribution and extensive migrations of Pacific salmon 
suggest that only a very small portion of salmon stocks would encounter the 


oil spill. 


Salmon that do encounter oil spills would not necessarily experience lethal 
effects. Juvenile coho and king salmon have 4-day LC... values of 3.6 ppm 
(Moles et al., 1979)--a concentration that exceeds Weter-soluble-fraction 
hydrocarbon concentrations observed in the water column by nearly an order of 
magnitude. Hydrocarbon concentrations less than 1.5 ppm are nontoxic to pink 
salmon alevins even after 30-day exposures (Rice, Korn, and Karinen, 1981). 


Sublethal effects may occur to salmon exposed to oil spills. After 10-day 
exposures to 0.7 to 5.7 ppm of Prudhoe Bay crude, Rice et al. (1975) found 
that the growth of pink salmon alevins was inversely related to hydrocarbon 
concentrations. Thomas and Rice (1975) found that pink salmon fry increased 
their oxygen consumption at concentrations of 3 to 4 ppm, but concentrations 
of 0.015 to 1.55 ppm produced normal oxygen consumption. 


Because salmon are highly mobile, long-term exposures (e.g., 10 days) of 


sublethal hydrocarbon concentrations would mot occur. Since only a small 
fraction of salmon resources would encounter the expected one oil spill, 
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‘gublethal effects would not affect regional populations. For the localized 
stocks that could experience sublethal effects due to one spill, these poten- 
tial effects would be short term since salmon can depurate petroleum hydro- 
carbons in 10 to 15 days (Brandal et al., 1976). 


Lethal and sublethal effects on salmon from a large spill (100,000 bbls or 
greater) are not anticipated. An oil spill of 100,000 barrels or greater is 
calculated to affect an area of 580 square kilometers after 3 days during 
summer salmon migrations and 2,700 square kilometers after 10 days. As 
discussed, salmon are able to detect and avoid very small concentrations of 

in water; hence, they could migrate beyond the limited boundaries 
of an oil spill. The probability of a 10,000-barrel-on-greater spill 
occurring and contacting the Bristol Bay area (Biological Resource Area 28) 
within 10 days is less than 0.5 percent. 


The one expected oil spill of 1,000 barrels or greater is not expected to 
affect salmon resources in the Bering Sea. Although very low effects are 
anticipated from oil spills, there is a remote chance (less than 0.52) that 
salmon could be contacted by an oil spill exceeding 10,000 barrels and 
contacting the southern Alaska Peninsula. 


Seismic activities and drilling discharges would not harm salmon resources due 
to the extremely localized nature of these activities in comparison to the 
broad distribution of 2111 five salmonid species. 


The effect of the base case on salmon is expected to be very low. 


CONCLUSION (Effects on Fisheries Resources): The effect of the base case on 
ries resources expected to be VERY LOW. 


d. Effects on Marine and Coastal Birds: Pollution from oil or 
fuel spills associated with petroleum development is the most likely source of 
substantial adverse effects on marine and coastal bird populations known to 
occur in the vicinity of the sale area, the Pribilof Islands, or Unimak Pass. 
The potential for significant disturbance would exist primarily near support 
facilities or air-traffic corridors. This analysis discusses the general 
effects of oil and disturbance on individual birds followed by the site- 
specific effects these adverse factors could have on their regional 


populations. 

(1) Effects of Oil Contact: Birds which spend auch time 
on the sea surface are especially vulnerable to oil spills (King and Sanger, 
1979). Direct mortality results primarily from excessive heat loss when oil 
fouls the plumage, destroying the insulative laver of air trapped beneath the 
feathers and from subsequent drowning. Contact of birds by oil in appreciable 
amounts usually is fatal. The effect of an oil spill on birds would vary with 
the extent of surface contact, and the health and physiological condition of 
individuals. Winter spills in the southeastern Bering Sea could affect 
overwintering cormorants, sea ducks, gulls, and alcids. Oil-spill risk in 
summer is greatest for fulmars, shearwaters, storm petrels, gulls, and alcids. 
ia addition, large numbers of flightless adult and young murres and other 
alcids are concentrated on the water surrounding colonies in August and 
September during postbreeding dispersal. Likewise, these groups, together 
with some sea ducks, would be those most adversely affected by spills during 
the spring- and fall-migration periods. 
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Abnormalities in reproductive physiology and behavior resulting from ingestion 
of oil (Hartung and Hunt, 1966; Holmes and Cronshaw, 1977; Patten and Patten, 
19773; Stickel and Dieter, 1979; Ainley et al., 1981; Holmes, 1981; Peakall et 
al., 1981; Gorsline and Holmes, 1982; Leighton, Peakall, and Butler, 1983; 
Holmes, 1984; Fry et al., 1986; Butler et al., 1988) could have substantial 
adverse effects on egg production in seabird and waterfowl populations. In 
addition, transfer of oil from adults to eggs results in reduced hatchability, 
increased incidence of deformities, and reduced growth rates in young (Grau et 
al., 1977; Albers, 1978; Miller, Peakall, and Kinter, 1978; Szaro et al., 
1978; Patten and Patten, 1979; Stickel and Dieter, 1979; Hoffman and Albers, 
1984; Lewis and Malecki, 1984). Oil ingested directly by chicks also results 
in physiological and morphological abnormalities (Miller, Peakall, and Kinter, 
1978; Peakall et al., 1980, 1981, 1982; Peakall, Miller, and Kinter, 1983). 
Reduction in growth could occur if insufficient food is delivered to nestlings 
(Trivelpiece et al., 1984). Holmes et al. (1979) have shown that stress from 
ingested oil can be additive to ordinary environmental stress (e.g., low 
temperature). Presumably, the effects of external oiling also would be more 
severe when birds are under environmental stress (e.g., winter) or physiolo- 
gical stress (e.g., molting, migration). 


Seabird population models (Wiens et al., 1979; Ford et al., 1982; Samuels and 
Lanfear, 1982; Wiens et al., 1984) estimate recovery periods as long as 20 to 
50 years if breeding alcids, for example (which are characterized by low 
reproductive rates), suffer substantial losses from an oil spill. A spill 
coincident with a period of high natural mortality (i.e., caused by limited 
food resources, etc.) could substantially increase mortality and retard 
natural recovery of the population. 


Birds may be affected indirectly by oil spills if prey populations decline as 
a result of hydrocarbon-induced mortality or displacement. Even a relatively 
short-term adverse effect on a major food resource during the nesting period, 
a migration stopover, or in an overwintering area could decrease subsequent 
reproductive success or survival in bird populations. 


Marine birds may avoid oil slicks, especially if they have encountered a spill 
previously. However, avoidance may increase the time required to gather food 
for the young with the result that insufficient food is delivered and survival 
decreases (Ford et al., 1982; Wiens et ai., 1984). Diving species (e.g., 
alcids) are much more likely to become fatally oiled than species that charac- 
teristically fly to escape threatening situations (Nero and Associates Inc., 
1982). 


(2) Site-Specific Effects ' O41 Spills: In the 
following discussion, potential levels of effect on regional populations of 
marine and coastal birds are defined in terms of time required for a 
population to return to its status prior to a perturbation of its abundance 
and/or distribution (Table S-2). For this purpose, a regional population 
refers to all individuals of a species that occupy the following areas: 
(1) the central Bering Sea, including St. Matthew Island, Nunivak Island, and 
the sale area; (2) the southeastern Bering Sea including the Pribilof Islands, 
Bristol Bay, Unimak Pass, and the eastern Aleutian Islands; and (3) the 
northern Bering Sea/St. Lawrence Island area. Effects that potentially could 
be experienced by marine bird populations are summarized in Table IV-16. 
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Table IV-16 


Potential Effects of Oil Spills on Marine Bird Populations 


: (Base Case) 

Area Winter/ Spring Summer/Fall 

Sale Area (Pelagic) | Low-Moperare +/ Low 

Vicinity MODERATE-BIGH = MODERATE-VERY HIGH = 
3 St. Matthew Island o/ 3/ 
—* Inshore MODERATE-HIGH HIGH-VERY HIGH = 
: Pribilof Telands MODERATE-HIGH 2/ HIGH 
"sss Prfbflof-Unimak Pass 
‘= Corridor MODERATE MODERATE 

East Aleutians /Uninak 9/ 

Pass MODERATE-HIGH + HIGH 


Source: USDOI, MMS, 1989. 


MODERATE effects during spring migration; otherwise, LOW effects. 
HIGH effects during spring migration; otherwise, MODERATE effects. 

/ Wigher level effects if projected mortality is concentrated within only 
one or two species. 


Ice — Within the sale-area boundary, the largest numbers of birds are 
at from oil spills when the ice front (area of broken ice and open water 
south of the consolidated pack ice, generally following the shelf break; 
Martin and Bauer, 1981) is present (December-May) and during spring migration 
(April-June). Ice cover restricts the distribution of overwintering and, to a 
large extent, migrant birds to areas of open water in or south of the ice 
front, or to leads and polynyas in the pack ice. Divoky (1981) reports at 
least one flock of 25,000 gurres occupying a lead with a density of 10,000 per 
square kilometer and that densities over 500 birds per square kilometer are 
common in the ice front. 


Overwintering birds, already subject to increased environmental stress at this 
time of year, could have a high probability of contacting oil if it is intro- 
duced into such relatively restricted habitat. In open water, a winter oil 
spill of 10,000 barrels may form a discontinuous slick (i.e., alternating 
patches of oil and water) over an area of 310 square kilometers in 10 days 
(Table IV-6), with a relatively small proportion of the water surface being 
oil covered. Where ice covers part of the sea surface (most of the sale area 
in winter and spring), a greater proportion of the available open water may be 
oil covered, and, at some point north of the ice edge, virtualiy all open 
water in this 310-square-kilometer area could be oil covered. Under these 
circumstances, most of the surface of openings commonly occupied by marine 
birds in a particular area of the ice front, as well as leads and polynyas, 
could be oil covered and hundreds to as many as 10,000 or more individuals 
could be affected. While such effects could be substantial locally, effects 
on regional populations are likely to be low. 


In the winter/spring season (October-April in the oil-spill model), modeled 
spill trajectories trend southwest, west, northwest, and north from most spill 
points, and southeast or east between the southern sale area and Unimak Pass. 
In the vicinity of the Pribilof Islands, some trajectories trend southeast, 
south, or southwest. For the base case, the probability of a 1,000-barrel-or- 
greater spill both occurring and contacting specific targets within the sale 
area in 10 days ranges to 38 percent (on an annual rather than a seasonal 
basis). Risk is greatest in the shelf-break/ice-front area (Biological 
Resource Areas 6-9), with decreased probabilities further north. A spill is 
mot likely to occur and contact the St. Matthew Island area (Biological 
Resource Areas 3-5) in any season; although, if a spill were to occur in the 
east-central sale area or vicinity, the probability of it contacting the 
St. Matthew polynya (Biological Resource Area 5) ranges up to 28 percent. 
Probability of a spill (tanker origin) occurring and contacting the vicinity 
of the Pribilof Islands (Biological Resource Area 2) and shelf-break areas to 
Unimak Pass (Biological Resource Area 26) is 4 percent, although if a spill 
were to occur, it is virtually certain to contact these areas. For the base 
case, one spill is projected to occur over the life of the field. 


With bird densities averaging 40 to 100 per square kilometer in the vicinity 
of a spill, (which ultimately may sweep over a net effective area of 310 km’), 
overall mortality could range from about 12,000 to 30,000 individuals. If 
these were murres, for example, losses of this magnitude would represent 2 to 
5 percent of the St. Matthew/Hall Islands population (although in winter and 
early spring it is not known what proportion of these individuals occupy those 
islands in summer). Recovery from such a loss could "88'S ‘approximately one 
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@urre generation (2-4 years; Wiens et al., 1978; Ford et al., 1982), 


suggesting that effects would be moderate for murres, particulary during 
spring migration. Other alcids, as well as other species concentrated in 
certain habitats during migration (e.g., seaducks), could experience similar 
effects. The probability of a 1,000-barrel-or-greater spill occurring and 
contacting the sale area ice front (Biological Resource Areas 6-9) within 10 
days, ranges up to 38 percent. Further north in the pack ice (Biological 
Resource Areas 10, 19, 20), probability declines to 6 percent or less, 
possibly a result of the ice configuration constraining movement of spilled 
oil. Im this situation, oil could remain confined within the only areas 
available to birds. During the winter/spring season, substantial numbers of 
both seabirds and waterfowl are present in the St. Matthew polynya and other 
open water nearby; densities in this habitat could exceed those in the general 
ice front, suggesting that the potential for moderate effects in the event of 
contact by an oil spill. When greater concentrations of birds occur near the 
islands in late spring prior to nesting (e.g., 100-200 birds/km), a high level 
of effects (recovery = 2-10 years, 1-3 murre generations) could result if a 
spill were to enter the area. However, since spill trajectories trend mainly 
to the west and north during the October through April period, and, given the 
extremely low projected frequency of spills, probability of a spill occurring 
and contacting this area is virtually nil. 


Further north, the St. Lawrence Island polynya (Biological Resource Area 16) 
receives no spill contact, nor does Nunivak Island to the east (Biological 
Resource Area 18). However, the substantial numbers of birds overwintering in 
the Unimak Pass/eastern Aleutians area (Biological Resource Area 1) are 
vulnerable to spills of tanker origin, and although probability of a 1,000- 
barrel-or-greater spill occurrence and contact is low (3%), a spill here, 
especially during spring migration, could result in high effects. Likewise, 
waterfowl (e.g., emperor geese) overwintering or migra*ing in the Dutch Harbor 
area are vulnerable to any fuel spills originating from supply boats or other 
vessels; however, such localized occurrences are likely to have only low 
effects. During winter months, bird populations are relatively low near 
transportation routes southeast of the sale area, as is the probability of a 
spill occurring and contacting this broad area (Biological Resource Areas 
24-26) (42%). Probable consequences of a spill. during this period would not 
exceed a low level. However, in late spring, large numbers of birds arrive in 
the vicinity of the Pribilof colonies, including most of the world's popula- 
tion of red-legged kittiwakes, and, thus, the potential for high effects does 
exist at this time. 


ter Season: Marine birds are not as restricted in their pelagic 

t ter ice breakup as they are during winter and early spring, but 
concentrations do occur in the outer-shelf zone (between the 100- to 
200-m-depth contours) as sigrents pase through (e.g., waterfowl, storm 
petrels, phalaropes, auklets) and birds headed for nesting colonies in the St. 
Matthew Island area begin to arrive in increasing numbers. Thus, the 
potential remains for moderate oil-spill effects on some seabird populations 
if a spill were to occur in the sale area during this period. During the 
ice-free summer and fall months (May-Sept. in the oil-spill model), seabirds 
remain relatively numerous within the sale area and vicinity, but waterfowl 
generally are present in relatively low densities. 
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As the focus of seabird breeding activities in the central Bering Sea, the 
St. Matthew group of islands concentrates regional seabird populations (esti- 
mated 1.45 million individuals) in a relatively small area, thereby increasing 
their vulnerability to oil spills. Trajectories of simulated spills for the 
summer fall period trend mainly southeast, east, and northeast in the sale 
area. Thus, a spill occurring in the east-central portion of the proposed 
sale area has a 5-percent chance of contacting St. Matthew Island (land 
segments 144-145) within 10 days (11-21% probability from spill points outside 
the sale area), and a 54-percent chance of contacting the surrounding area 
(Biological Resource Areas 3-5) where most birds forage. However, the mathe- 
matical probability of a spill actually occurring and contacting the St. 
Matthew Island area is nil. Species that forage near the island are likely to 
be less vulnerable to sale-area spills than those closer to or within the sale 
area. 


A support barge moored in the vicinity of St. Matthew Island or vessels 
servicing a barge could increase the probability of fuel spills occurring in 
this area. However, as a result of the relatively small volumes likely to be 
involved, this is not expected to have greater than moderate effects, except 
(potentially) in the case of a barge or vessel containing large amounts of 
fuel grounding on the island. In this case, high effects could result. 
Densities of foraging birds in the vicinity of St. Matthew Island (200/km?) 
suggest that a 10,000-barrel spill, forming a discontinuous slick over 830 km” 
in 10 days, could result in a kill of up to 166,000 individuals. The effect 
of such mortality probably would be moderate to high in terms of the total 
bird population in this area (approximately 11% mortality with recovery time 
of about 2 generations) if it affected all populations proportionately. 
However, if the affected individuals were of only one or two species the 
effects could be substantially greater. For example, if a majority of murres 
occupying the St. Matthew Island area (600,000) were to routinely concentrate 
their foraging in an area subsequently covered by an oil spill, resulting 
mortality (approximately 28%) could produce very high effects for this popula- 
tion (recovery = 5 generations). Clearly, the greatest risk to this major 
colony complex occurs in the summer season when large numbers of breeding 
individuals are present; however, the extremely low probability of a spill 
occurring and contacting this area (see above) and the fact that only one 
spill is projected to occur over the life of the field reduce the potential 
for substantial adverse effects on these populations. 


Relatively few data exist concerning bird densities close to St. Matthew 
Island (i.e., within 15-20 km), but the general foraging pattern of auklets 
and murres, for example (Hunt et al., 1980), suggests that densities could be 
much higher than 200 birds per square kilometer in certain localities (e.g., 
400-500); thus, mortality from an oil spill also could be much higher than 
discussed above (murres = 18%). As a consequence, high to very high effects 
(recovery = 2-6 generations) could occur in the inshore zone (within the 50- 
m-depth contour), although as noted above, the low spill rate would reduce the 
potential for these effects to occur. 


Although probability of a 1,000-barrel-or-greater spill occurring and con- 
tacting shelf-break targets in the proposed sale area within 10 days ranges up 
to 38 percent, abundance of most species in this habitat is relatively low 
during most of the breeding season, and potential effects would be low; 
densities in the postbreeding or fall periods usually are elevated but 
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es: -. dnsufficiently so for potential effects to exceed low. Outside the proposed 


gale area, the St. Lawrence Island area (Biological Resource Areas 13-16) is 
not contacted even after 30 days. If a spill (tanker origin) were to occur in 
the vicinity of the Pribilof Islands, probability of contact with St. Paul 
(land segment 146) could range as high as 65 percent (contact with the 
surrounding area would be virtually certain), and, with densities of 500 birds 
per square kilometer or greater in important foraging areas near these 
islands, high-level effects could result. However, probability of a spill 
occurring and contacting the area surrounding these islands is just 2 percent, 
suggesting that risk to birds in this area is quite low. 


Birds occupying Unimak and adjacent passes (Biological Resource Area 1) are 
vulnerable to oil spills of tanker origin throughout the year. However, 
probability of a — occurring and contacting the general pass area within 
10 days is just 3 percent. During the summer, foraging flocks from eastern 
Aleutian colonies, as well as nonbreeding shearwaters, are numerous in the 
pass area. Densities during this season (224 birds/km*) suggest that a 
10,000-barrel spill potentially could result in the loss of over 100,000 
individuals, including shearwaters. Shearwaters alone may occur in huge 
flocks and, thus, could suffer substantial mortality. With losses approxi- 
mating 10 percent, regional populations of breeding species could experience 
high effects from oil-spill contact in summer. 


Vulnerability of marine bird populations to oil spills gradually shifts away 
from the colonies during fall as both young and adults move out to sea. Birds 
generally are quite widely dispersed at this time with densities in the sale 
area of 22 per square kilometer, although along the shelf break and especially 
to the southeast, densities of 250 birds per square kilometer are not uncommon 
and 500 per square kilometer or more have been observed, principally a result 
of fall shearwater concentration in this habitat. Adding to the vulnerability 
of some birds during this season is their inability to leave the sea surface 
for prolonged flights until the molted flight feathers are regrown. Never- 
theless, general distribution and abundance suggest that most oil-spill 
effects during this season would be low in the proposed sale area, with the 
potential for moderate to high effects early in the period in the vicinity of 
St. Matthew and the Pribilof Islands and along the shelf break and in Unimak 
Pass later in the season (USDOI, MMS, 1985a). 


(3) Effects of Noise and Disturbance: Helicopter traffic 
between onshore- or offshore-support bases and the proposed sale area would 
constitute the most important source of disturbance affecting marine birds. 
Low-flying aircraft can frighten large numbers of cliff-nesting birds (e.g., 
murres) from the nesting ledges, resulting in displacement of eggs and/or 
young to the rocks below. Those not displaced from the ledges by adults are 
left exposed to the elements and predators (Hunt, 1976; Hunt et al., 1978; 
Jones and Petersen, 1979). Repeated aircraft flights near several colonies in 
the Bering Sea region may have been a factor contributing to fewer nesting 
attempts and reduced reproductive success (Biderman and Drury, 1978; Hunt et 
al., 1978). Disturbance of birds in important feeding, staging, and over- 
wintering areas may cause excessive expenditure of energy and displacement to 
less favorable habitats during critical periods in the annual cycle. Activ- 
ities associated with construction and operation of support facilities near 
seabird colonies can disrupt breeding activities and may cause abandonment of 
breeding habitat for the duration of the activity. 
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(4) Site-Specific Effects of Disturbance: Air traffic 
between the proposed air-support facility on St. Paul Island and the proposed 
sale area is likely to be the principal source of disturbance to marine bird 
populations, and the severity of its effect would depend on flight paths 
routinely traveled by aircraft. The present location of the St. Paul airport 
provides an aircraft approach with minimal disturbance of seabird colonies 
under good weather conditions. However, under frequently encountered foggy 
conditions, pilots often make numerous passes (some near or over colonies) 
when setting up their runway approach. The immediate disturbance effects of 
such overflights--300 to 5,000 birds flushed from cliffs in each incident-- 
recently have been documented (Rodstrom, 1985). Numbers of eggs or chicks 
lost, if any, were not observable, and the ultimate population effects would 
be difficult to detect without long-term investigations. 


Anticipated fixed-wing air traffic (commercial) in support of Sale 107 ex- 
ploration, and development/production phases could involve 3 and 14 arrivals/ 
departures per week, respectively, representing increases of about 27 and 127 
percent, (current traffic is about 11 flights/week). Helicopter traffic 
between St. Paul and the proposed sale area or barges during exploration, 
development and production is projected to be about 60, 60, and 30 round trips 
per month, respectively. Currently, helicopters occasionally overfly the St. 
Paul area. During 1985, an estimated 3 to 4 fixed-wing and 22 to 39 heli- 
copter flights per week were associated with Navarin Basin exploration. This 
amounted to about a 30-percent increase in fixed-wing traffic and a substan- 
tial increase in helicopter traffic. However, helicopters supporting 
petroleum development are not likely to overfly major seabird-nesting areas 
since most colonies are on the west side of St. Paul Island and the proposed 
sale area lies to the northwest. Also, they probably would not require the 
large turning radius used by larger fixed-wing aircraft in making an approach 
under poor visibility conditions. 


Colonies in the vicinity of Ridge Wall, Zapadni Point, Tolstoi Point, south of 
Village Cove, and Polovina Point are those most likely to be affected 
frequently by air traffic (primarily fixed wing). Estimates of bird numbers 
made at Zapadni and Tolstoi Points in 1976 indicate that as many as 40,000 
individuals may have occupied each area (Hickey and Craighead, 1977). Routine 
disturbance of these colonies (as compared to the current occasional dis- 
turbance) could result in effects ranging from habituation to this type of 
disturbance (essentially no effect) to lowered reproductive success or aban- 
donment of all or part of these nesting areas. Habituation is not considered 
a very likely result unless aircraft maintain at least some minimal distance 
from the colonies. Although increased air traffic associated with petroleum 
development in the proposed sale area could affect the reproductive behavior 
and success of as many as 140,000 birds in the vicinity of St. Paul village, 
effects on the regional seabird population are not likely to exceed moderate. 


Disturbance of marine birds in pelagic waters from either aircraft or ships is 
expected to be very low. Under poor visibility conditions, a collision hazard 
may exist for aircraft as well as birds. For example, large flights (100's or 
1,000's) of auklets traveling between colonies and foraging areas could inter- 
fere with the operation of low-flying aircraft. Helicopters flying to barges 
moored some distance off St. Matthew Island are not expected to significantly 
affect marine bird populations. 
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: Im the proposed sale area, overwintering seabirds and waterfowl 
are concentrated in open water of the ice front and leads and along the 


- fee edge. Although this potentially increases their vulnerability in an area 
where probability of oil-spill occurrence and contact is relatively high, 


their populations are widespread during this period (Oct-Apr) and, thus, 
subject primarily to localized mortality and low effects. In late spring, 
arriving migrants increase the vulnerability of these populations, thereby 
raising the level of potential effect to moderate. Summer/fall populations 
are low in this area, as are potential oil-spill effects. 


To the east, densities of both seabirds and waterfowl in the St. Matthew 
polynya during the winter/spring period could exceed those in the ice front 
generally, suggesting the potential for moderate oil-spill effects. In late 
spring, when returning seabirds concentrate near the colonies, potential 
oil-spill effects increase to a high level; however, westward-trending spill 
trajectories suggest little or no contact would occur. High to very high 
spill effects could occur in summer and fall, when trajectories trend sore 
easterly toward areas of high bird density near the island; however, probabil- 
ity of spill occurrence is very low. The presence of a support barge near St. 
Matthew Island is likely to elevate the potential for fuel spills, and 
moderate to very high effects if high-bird-density sreas are contacted. 


Bird density near the Pribilof Islands is low in winter and early spring, and 
the > os —————— spill effect is moderate. The arrival of resident seabirds in 
late spring and their high density in summer and fall create the potential for 
high effects. However, although the probability of spilled oil (tanker) 
entering the erea is high, the chance of a spill occurring is very low. 


Birds in Unimak Pass and vicinity are vulnerable to tanker spills throughout 
the year; however, the probability of a spill occurring is very low. A spill 
contacting overwintering birds could result in moderate effects (high in the 
case of whiskered auklet) while a spill occurring in late svring (migration) 
or summer/fall (breeding) periods potentially could result in high effects. 
Effects on waterfowl are more likely to range from low to moderate. 


Most seabird colonies on St. Paul Island are not expected to experience 
greater than moderate disturbance effects from sale-associated aircraft. No 
disturbance effects are expected to be sufficiently adverse to elevate the 
aggregete effect above that for oil spills alone. 


The effect of the base case 
s is expect TE. 


e. Effects on Pinnipeds and Polar Bear: Pollution from oil or 
fuel spills associat th petroleum development the most likely source of 
substantial adverse effects on populations of the seven species of pinnipeds 
and the polar bear known to occur in the vicinity of the proposed sale area, 
the Pribilof Islands, and Unimak Pass. The potential for significant disturb- 
ance would exist mainly near support facilities in the Pribilof Islands, and 
in the sale srea when ice covered. This analysis discusses the general 
effects of oil and disturbance on individual animals, followed by the site- 
specific effects these adverse factors could have on their regional popule- 
tions. 
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(1) Effects of Oil Contact: The effect of contact with 
oil depends on such factors as extent of contact, type of body insulation, 
age, end health. Fur seals, recently born hair seals, polar bears, and sea 
otters potentially incur fatal hypothermia as a result of any substantial 
fouling of the fur which promotes rapid heat loss from the skin as water 
penetrates the insulative air layer (Kooyman, Gentry, and McAlister, 1976; 
Kooyman, Davis, and Castellini, 1977; Geraci and Smith, 1977; Costa and 
Kooyman, 1980). Adult hair seals, sea lions, and walruses, whose insulation 
is provided by a thick fat layer, probably would not experience significant 
hypothermia if oiled. 


Oil contacting any of these species could cause eye or skin irritation which 
could contribute to infections. Contact also could interfere with chemorecep- 
tive senses. Young may become ciled directly from the environment or by 
transfer from nursing females that become oiled. Oiling may interfere with 
mother/pup bonding and/or recognition, as reported in harbor seals (Renouf et 
al., 1983), resulting in eventual abandonment and starvation of pups. Oiling 
also may reduce growth in seal pups (Davis and Anderson, 1976) 


Ingestion of oil through grooming, consumption of contaminated prey, or by 
nursing young could cause various pathological disorders. Although studies 
indicate that ringed seals (and probably other pinnipeds) rapidly absorb oil 
into tissues (Geraci and St. Aubin, 1988), ingestion of relatively large 
quantities causes no apparent short-term acute organ damage (Geraci and Smith, 
1976). O11 ingestion by polar bears, however, causes various acute physiolo- 
gical dysfunctions which may result in death (Engelhardt, 1981, 1985). 
Animals exposed to fresh, unweathered oil are likely to inhale petroleum 
vapors which could be harmful depending on the concentration, duration of 
exposure, and susceptibility of the individual. 


Any of the above factors that increase physiological stress could elevate 
mortality or other adverse effects during periods of natural stress such as 
molt, pregnancy, food scarcity, disease, or severe weather conditions. 


(2) Indirect Oil-Spill Effects: The indirect adverse 
effects of oil pollution on marine —— primarily would be those associated 
with availability or suitability of food resources. Potential effects of oil 
on some of the potential prey of these species is discussed in Section 
IV.B.l.c of this document. Although sublethal effects are the most lik:ly 
result of oil contact (Engelhart, 1981, 1985), some benthic and pelagic pruy 
within the immediate vicinity of a spill might be killed directly; thereby, 
temporarily reducing their populations locally. Also, although many sublethal 
effecte have been shown to be reversible as contaminants d/ssipate, persistent 
hydrocarbon contamination in bottom sediments could reduce growth and repro- 
duction of benthic fauna within a local area. The greatest effects under 
these circumstances are likely to be experienced by walrus, which feed on 
bivalve mollusks (clams), and ringed and bearded seals which feed on other 
bottom invertebrates. Either effect could result in abandonment of some local 
foraging areas by pinnipeds but is likely to last only as long as the food- 
resource shortage exists. Movement of animals from abandoned areas to those 
already occupied could result in a minor elevation of stress from increased 
competition. 
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; (3) Oil-Spill Avoidance: A review of oil-spill case 
histories (Duval et al., 1981) suggests that in the event of an oil spill, at 
least some seals occurring in the proposed Navarin Basin sale area would 
become contaminated. Contact with oil may cause marine mammals to avoid or 
abandon, at least temporarily, specific habitats that become contaminated. In 
laboratory tests, northern fur seals avoided immersion in water after oil had 
been added to their enclosure (Kooyman, Gentry, and McAlister, 1976). 


(4) Effects of Noise and Disturbance: Low-flying air- 
craft are known to cause panic stampedes in seals and walrus (Johnson, 1977; 
Salter, 1979). Where young are present, such stampedes can result in sub- 
stantial injury and mortality among pups or calves trampled by adults rushing 
to the water. Such incidents also may result in separation of mothers from 
pups or calves that, if occurring before bonding is firmly established, could 
cause decreased survival of young. Secondary effects may include elevated 
physiological stress and disruption of mating or other activities. Disturb- 
ance during the reproductive period may cause decreased fecundity. 


Disturbing airborne or underwater noise may be produced by seismic vessels and 
Seismic activities; drilling and other platform or drillship activities; 
supply vessels; tankers; and low-level aircraft operation. Airborne noise 
from these sources is likely to disturb hauled out seals, walrus, and polar 
bears only within a few kilometers of the source. However, frequent or 
sustained disturbance may cause pinnipeds or polar bears to avoid or abandon 
am area at least for the duration of the disturbing activity. Due to better 
conduction underwater, disturbance noises could affect pinnipeds over a 
greater area. It may interfere with or mask pinniped communication or echo- 
location signals, or may interfere with reception of other sounds from the 
environment. The low frequency of sound emitted by seismic devices in current 
use (e.g., airguns) generally is well below the sensitivity range of pinni- 
peds, and, thus, unlikely to cause damage to them, although these devices may 
cause some level of disturbance. Likewise, noise levels measured near 
drilling platforms generally are well below those known to disturb pinnipeds. 
Onshore construction and maintenance activities on St. Paul Island are not 
likely to represent a source of significant disturbance for fur seals. 

(5S) Site-Specific Effects of Oil Spills and Disturbance: 
In the following discussion, potential levels of effect on regional popula- 
tions of pinnipeds and polar bear are defined in terms of time required for 
the population to return to its status prior to a perturbation of its abun- 
dance and/or distribution (Table S-2). For this purpose, a regional popula- 
tion is defined as one which occurs in the region extending from the sale area 
north to the Bering Strait and south to the Pribilof Islands and Unimak Pass 
(Graphic 2). The presence of some populations or age/sex segments of 
populations (e.g., fur seal, walrus, bearded seal), is highly seasonal. A 
summary of potentia’ effects on these populations is provided in \Table IV-17. 


The winter/spring season (Dec-May) in the Navarin Basin is characterized by 
ice conditions ranging from the discontinuous ice front (Martin and Bauer, 
1981) in the southern portion of the sale area to the consolidated pack ice in 
the northern sale area. In 10 days, a 10,000-barrel spill during winter may 
form a discontinuous slick (i.e., alternating patches of oil and water) over 
310 square kilometers in open water (Table IV-6). In areas where ice covers 
part of the sea surface (most of the sale area in winter and spring), «a 
greater proportion of the available open water may be oil covered, and at some 
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ee «See Table IV-17 
: oe Potential Effects of 011 Spills on Pinniped 
KER, and Polar Bear Populations 


edge virtually all open water in this 310-square- 
covered. Pinnipeds, because of their dependence 
ting, pupping, nursing, and molting, could, thus, 

exposure to oil while foraging among ice floes or in 
leads and polynyas (Davis and Anderson, 1976; Burns and Frost, 1979). 


season (Oct-April in the oil-~spill model), modeled-spill 
trajectories trend southwest, west, northwest, and north from sost spill 
points, and southeast or east between the southern sale area and Unimak Pass. 
flof Islands, some trajectories trend southeast, 
south, or southwest. For the base case, the probability of a 1,000-barrel- 
Or-greater spill both occurring and contacting specific targets within the 
sale area in 10 days ranges to 38 percent (annual rather than seasonal basis). 
Risk is greatest in the shelf-break/ice-front area (Biological Resource Areas 
6-9). A spill is not likely to occur and contact the St. Matthew Island area 
(Biological Resource Areas 3-5) in any season, although if a spill were to 
occur in the east/central sale area or vicinity, the probability of it con- 
tacting ynya (Biological Resource Area 5) ranges up to 28 
percent. The probsebility of a spill (tanker origin) occurring and contacting 
the vicinity of the Pribilof Islands (Biological Resource Area 2) and shelf- 
break areas to Uninsk Pass (Biological Resource Areas 1 and 26) ranges from 2 
to 4 percent; however, if a spill were to occur, it is virtually certain to 


‘ 
f 
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contact the islands. For the base case, one spill is projected to occur over 
the life of the field. 
Disintegration of the pack ice proceeds over wuch of the Bering Sea simultane- 


ously in spring (April-May) and essentially is complete by early June. 
Summer/fall (May-Sept. in the oil-spill model) oil-spill trajectories trend 
mainly southeast, east, and northeast in the sale area; hence, a spill origi- 
mating in the east/central portion of sale area or in the vicinity of 
St. Matthew Island (e.g., tanker, barge) could contact this island (land 


: 


oummer. This is reflected in up to a 2l-percent probability for a spill (if 
one were to occur in summer) contacting the island within 10 days and up to a 
54-percent chance for contacting the surrounding area; however, estimated 
probebility of spill occurrence and contact is nil. Likewise, the probability 
of a spill (tenker origin) contacting the Pribilof/Unimak Pass corridor 
(Biological Resource Areas 1, 2, 26) ranges up to 69 percent from adjacent 
spill points, but the chance of a spill both occurring and contacting this 

ust 2 to 4 percent. Probability of a spill occurring and contacting 
Pribilof Islands during this season is also low (22). 


the 

The principal sources of noise and disturbance would be helicopter traffic 
between St. Paul and the proposed eale area or barges near St. Matthew Island 
(60 trips/aonth during exploration, and 60 and 30 trips/month during develop- 
ment and production, respectively), supply boats operating prissrily froa 
Dutch Harbor (30 trips/ sonth during cxplorstion, 60/month ducing development, 
declining to ?)/sonth during production), tankers (36/year at peak produc- 
tion), and seismic vessels operating in the proposed sale area (1,816 track- 
line wiles during exploration and 2,135 during development). 


; 
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t Within the proposed Navarin Basin sale area, the largest 
walrus ere present in winter and spring when ice covers the area. 
Similar conditions prevail northeastward to St. Lawrence Island, but oil 
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spills are not likely to enter this area. Walrus densities of 3 to 4 animals 
per square kilometer have been reported for the Navarin Basin in early spring. 
If densities are similar in winter, 1,174 individuals could be affected in a 
310-square-kilometer area where open water becomes oil covered from a 10,000- 
barrel oil spill. Although most of these individuals are likely to experience 
sublethal effects, even mortality of this magnitude in the currert population 
probably would not be significant. However, more serious consequences could 
result if the presence of oil disrupts mating activities which occur in this 
area (potentially affecting future recruitment). Although the probability of 
a 1,000-barrel-or-greater spill occurring and contacting portions of the sale 
area used hy walrus during this period within i0 days ranges to relatively 
high levels (38%), the extremely low potential spill rate and minimal number 
of individuals likely to be involved (0.4% of the population} suggest that 
effects would be localized and low (Table IV-17). Likewise, thou.» the 
density of animals may be higher in the St. Matthew Island area duri: ais 
period, population effects are expected to be low as a result of t.-= low 
probability of spill occurrence and contact. 


Densities substantially exceeding those noted above could occur in spring 
where large herds of females with young are in migration. Such circumstances 
could result in the contact of greater numbers of individuals (many of them 
potentially sensitive calves) and moderate effects. Elsewhere in the pack 
ice, ice front, and pelagic waters away from concentrations of females and 
calves, effects are likely to be low. 


During the summer season, walrus densities generally are extremely low in the 
proposed sale area and vicinity, with the potential for only low effects. The 
emall aggregation summering in the St. Matthew Island area could be vulnerable 
to low effects. In late fall, when walrus begin moving south, sufficiently 
large numbers may be present in the northern sale area that low oil-spill 
effects could occur. However, the probability that a 1,000-barrel-or-greater 
oil spill will occur and contact the northern portion of the proposed sale 
area is nil, and only 6 percent in the central portion of the proposed sale 
area. 


The effects of frequent helicopter traffic between St. Paul and the pruposed 
sale area on walrus present in winter and spring could include possible 
interference with breeding activities, some injury/mortality of young by 
stampeded aduits, and avoidance of some preferred habitat. In winter, some 
walruses, especially in the northern sale area, could experience disruption of 
mating activities and displacement from the general vicinity of a flight 
corridor. However, highest walrus densities occur outside the sale area 
(Graphic 2), so numbers of individuals affected should be small and effects 
localized and low. In spring, the potential for increased disturbance accon- 
panies birth of the young, but overall effects are expected to remain low. 
Since virtually all walrus vacate the sale area in summer, aircraft and vessel 
noise is likely to have very low effects. Due to St. Matthew Island's dis- 
tance from most potentially disturbing activity, noise is not expected to be a 
significant factor affecting walruses summering there. Potential disturbance 
effects during the fall season would not differ substantially from those 
described for summer. Vessel traffic is not expected to have a significant 
effect on the walrus population. Disturbance effects could contribute to 


272 


IV-B-47 


potential oil-spill effects described above (Table IV-17); however, none are 
likely tc be sufficiently adverse t» elevate the aggregate effect of oil 
spills plux disturbance above that for oil spills alone. 


: The walrus population occupying the proposed sale area in winter 

experience low oil-spill effects (potentially involving 0.42% of the 
regional population), especially if mating activity is disrupted. In spring, 
the added oil-spill risk to newborn walrus calves, as well as the concentra- 
tion of females and calves on the northward migration route through the 
proposed sale area, raises the potential effect level to moderate. Walrus 
essentially are absent from the proposed sale area during the sumer but 
return to the northern portion of the area in fall when they again could be 
subject to low effects. 


Since the chance of a spill occurring and contacting this area is nil, walrus 
occupying open-water areas in the vicinity of St. Matthew Island are likely to 
be subject only to low oil-spill effects in both winter and spring. In 
summer, the local population of males could be subject to low oil-spill 
effects. 


Helicopter traffic to the proposed sale area could disrupt walrus mating 
activity in winter, and displace some individuals from near the flight 
corridor. However, effects are likely to be localized and low. In spring, 
the potential for increased effects accompanies the birth of young, but 
Ovérall disturbance effects are expected to remain low. Disturbance effects 
in the remaining areas are expected to be very low. Disturbance effects are 
mot expected to increase the aggregate effect of spills plus disturbance 
significantly above that for oil spills alone. 


th (Effects on Pacific Walrus): The effect of the base case on 
rus axpected to be LOW. 


Northern Fur Seal: In late April and May, msture male fur seals sare concen- 
trated in the vicinity of the Pribilof Islands and, thus, vulnerable to oil 
spills which could increase mortality in this segment. cf the population and/or 
interfere with territory establishment that could result in reduced future 
recruiteent and moderate effects (Table IV-17). Although the probability of 
spilled oil (tanker origin) entering this area is 34 percent, the chance of a 
1,000-barrel-or-greater spill occurring and contacting this area within 10 
days is only 2 percent. In pelagic waters further froe the islands, effects 
on fur seals present in low densities are not likely to exceed low levels. 


With most individuals concentrated in the vicinity of the Pribilof Islands, 
the Pribilof/Unimak Pass corridor or the shelf break, the regional fur seal 
population is vulnerable to oil spills in summer. Females frequently nake 
lengthy foraging trips, thereby, risking greater exposure to oil both to then- 
selves and to the pups when they return. If a 10,000-barrel oil spill were to 
contact the area surrounding several rookeries where summer densities are 250+ 
seals per square kilometer, as many as 207,000 seals (approximately 252% of the 
Pribilof population) could be contacted, and a high to very high level of 
effect could result. Moderate to high effects could occur in pelagic foraging 
areas further offshore, along the nearby shelf break, and between the islands 
and Unimak Pass, where tens of thousands of seals may be contacted by an oil 
spill. Although the probability of spilled oil contacting these areas could 
be as high as 69 percént, there is virtually no chance of occurrence and 
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— in the Pribilof Islands in summer, and only a 2- to 4-percent chance 


: in the other offshore areas. However, frequent offraore foraging by females 


Places them and their pups at greater risk. Only a small proportion of the 
fur seal population frequent the sale area; hence, potential effects here 
would be low. 


Since fur seals remain numerous in the vicinity of the Pribilof Islands until 


Wovember, potential effects of an oil spill reaching this area remain high. 


In pelagic waters, potential effects remain moderate with females continuing 
to make frequent foraging trips in the early fall. Later in the season, as 
most of the herd departs and the numbers of individuals that could be con- 
tacted decline, effects of a spill in this area are likely to be low. In 
winter, relatively few fur seals remain in this region, and potential effects 


are low. 


Frequent helicopter traffic between St. Paul and the proposed sale ares, as 
well as potentially increasing commercial air traffic, could cause low- 
level-disturbance effects among bull fur seals returning to the Pribilof 
Islands in late spring to establish territories. In summer and fall, large 
numbers of fur seals could be subject to disturbance by air traffic; however, 
wildlife appear to routinely habituate to such disturbance factors, and even 
those rookeries in the vicinity of the airport could be avoided through the 
use of appropriate flight corridors; thus, effects are likely to be low. 


Disturbance effects could contribute to the potential oil-spill effects 


described above (Table IV-17); however, none are likely to be sufficiently 


adverse to elevate the aggregate effect above that for oil spills alone. 


: The fur seal population is extremely vulnerable to oil spills 
origin) because of sensitivity to oiling and the concentration of a 
major proportion of the population in the Pribilof Islands and in the 
Pribilof/Unimak Pass corridor from April through November. In winter and 
early spring (December to mid-April), most fur seals are absent from the 
southeastern Bering Sea and oil-spill effects would be low. In late April and 
May, territorial bulls arrive and the presence of these breeding animals 
provides the potential for moderate effects. With the arrival of females, the 
birth of pups, and foraging activity in summer, the potential for oil 
contacting up to 10 percent of the population exists as does the possibility 
of a high level of effect. In the fall, fur seals still are present in large 
numbers and the potential for a high level of effect remains. In the 
Pribilof/Unimak Pass corridor, densities are lower than near the islands and 
oil-—spill effects are more likely to be moderate during this period. Although 
the probability of released oil contacting the Pribilof area and/or Pribilof/ 
Unimak Pass corridor may exceed 60 percent during the summer/fall period, 
there is virtually no chance of a spill occurring and contacting the Pribilof 
Islands and only a 2- to 4-percent chance in other offshore areas. 


Helicopter traffic between St. Paul and the proposed sale area could cause low 
disturbance effects among males establishing territories in the Pribilof 
Islands in spring. Disturbance of rookeries when pups are present in summer 
and fall could have more serious consequences. If these areas were avoided, 
effects would be limited and low. No disturbance effects are expected to be 
sufficiently adverse to increase the aggregate effect above mt: for oil 
spills alone. 
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: Winter/spring movement of male sea lions to the ice front 
some individuals irto a region of potential oil-spill contact 


(tankers), but the numbers likely to te affected would be limited and proba- 


bility of contact is minimal. Given the apparent relative insensitivity of 
edult sea lions to oil contact, effects are likely to be very low (Table 
IV-17). Sea lions occurring in the proposed sale area ice front and in the 
vicinity of St. Matthew Island in winter and spring would be at greater risk 
from oil spills, but densities would be low and effects would not exceed the 


‘low level. In the Pribilof Islands, sea lions arriving at the major rookery 


on Walrus Island and other haulouts could experience low effects if a spill 
occurred in the area. Elsewhere, effects are likely to be very low. 


In summer and fall, sea lions are most vulnerable to oil-spill effects in the 
Pribilof Islands and the eastern Aleutians (and the Pribilof Islands/Aleutian 
corridor) where substantial rookeries are located. Although the probability 
of a 1,000-barrel-or-greater oil spill occurring and contacting these areas 
within 10 days is only 2 to 4 percent, females make frequent foraging trips 
offshore, thereby, increasing the potential for oil contact and subsequent pup 
contamination. The relative proportion of the Bering Sea population potenti- 
ally affected by a spill contacting the Pribilof (1%) and eastern Aleutian 


(10%) areas, as well as the population decline in the latter area, suggest 


that effects on this species could range from low in the Pribilofs to high in 
the Aleutians. At St. Matthew Island, where probability of contact by spilled 
oil is relatively high but chance of occurrence and contact is nil, potential 
oil-spill effects on the few hundred adult sea lions that frequent this area 
are likely to be low, and effects in pelagic waters are not likely to exceed 
this level. 


Disturbance effects from frequent helicopter traffic between St. Paul and the 
proposed sale area on sea lions occupying the ice front in winter/spring or 
the St. Matthew Island area in summer/fall are likely to be very low. 
Disturbance effects could contribute to the potential oil-spill effects 
described above (Table IV-17); however, none are likely to be sufficiently 
adverse to elevate the aggregate effect above that for oil spills alone. 


SUMMARY: Sea lions occupying the ice front in the proposed sale area and the 
St.Matthew Island area in winter and spring could be subject to low oil-spill 
effects; elsewhere in the ice front and pelagic areas, potential effects are 
very low. Sea lions arriving at the Pribilof Islands in spring could 


experience low effects. 


In summer and fall, sea lions are most vulnerable at rookeries in the Pribilof 
and eastern Aleutian Islands, as well as in the Pribilof Islands/Aleutian 
corridor, where effects could range from low in the Pribilof Islands and 
Pribilof Islands/Aleutian corridor to high in the eastern Aleutians. Poten- 
tial effects in the vicinity of St. Matthew Island and other pelagic waters 
are low. No disturbance effects are expected to be sufficiently adverse to 
increase the aggregate effect above that for oil spills alone. 


CONCLUSION (effects on Steller Sea Lion): The effect of the base case on 
_ Ste sea expected to “ 
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Ice : Ice seals (spotted, bearded, ribbon, ringed) are widespread in the 

and/or pack ice in winter and spring. Like sea lions, seals appear 
relatively insensitive to short-term oil effects. Although seals must enter 
the water to forage and the probability of a 1,000-barrel-or-greater spill 
occurring and contacting seal habitat in the proposed sale area (Biological 
Resource Areas 6-9) within 10 days is relatively high (to 38%), seal densities 
are low; thus, the proportion of each species’ regional population likely to 
be contacted by a spill is less than 0.3 percent. Elsewhere in the ice front, 
densities are similar but probability of occurrence and contact is less than 5 
percent. The probability of contact may be even lower in pack ice where 
oil-spill spreading could be restricted. Even in optimum winter habitat, 
where higher densities of the various species could be expected, effects are 
not likely to exceed low levels (Table IV-17). The greatest oil-spill risk to 
ice seals in spring is to their recently born pups. Of the adults, molting 
ribbon seals, constrained by their use of ice remnants in late spring, pro- 
bably are the most vulnerable. Mating also occurs in spring, so a spill could 
have adverse consequences if the presence of oil disrupts this activity. 
However, as a result of relatively low densities over much of the winter/ 
spring range, oil-spill effects for ice seals are likely to be low. 


Few ice seals (mainly ribbon seals) frequent t i.e proposed sale area in summer 
and fall, so potential effects here should be low. Only spotted seals occur 
near the proposed sale area in any numbers in summer and fall (vicinity of St. 
Matthew and St. Lawrence Islands), but densities are minimal and the 
probability of spill occurrence and contact nil; thus, the potential effects 
in these areas are not likely to exceed low. 


The effect of frequent helicopter traffic between St. Paul and the proposed 
sale area on ice seals in winter and spring could include interference with 
breeding activities, possible adverse effects on young, and avoidance of some 
preferred habitat if seals are displaced from the vicinity of a flight 
corridor. However, densities are low, so numbers of individuals affected 
should be minimal, effects localized, and not likely to exceed low. The 
potential for increased effects accompanies the birth of seal pups and mating 
activities in spring, but overall disturbance effects are expected to remain 
low. 


Since virtually all spotted, bearded, and ringed seals vacate the proposed 
sale area in summer and fall and ribbon seals are present in very low 
densities, aircraft and vessel noise is likely to have very low effects. 
Likewise, noise is not expected to significantly affect spotted seals 
summering in the St. Matthew Island area. Disturbance effects could 
contribute to the potential oil-spill effects described above (Table IV-17); 
however, none are likely to be sufficiently adverse to elevate the aggregate 
effect above that for oil spills alone. 


SUMMARY: Ice seals occupying the ice front and pack ice in winter and spring 
occur in relatively low densities, even in optimum habitat; thus, the propor- 
tion of their populations likely to be affected by an oil spill is small and 
potential effects low. Probability of an oil spill occurring and contacting 
seals is high in the proposed sale area (38%) and less than 5 percent else- 
where. Oil-sensitive pups born in spring are the most vulnerable segment of 
these populations, but low densities mitigate against potential oil-spill 
effects exceeding a low level. Few ice seals frequent the proposed sale area 
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ee ‘in summer and fall, so oil-spill effects then would be low. In the vicinity 
of 


St. Matthew Island, potential oil-spill effects on the small spotted seal 
population are not likely to exceed a low level. 


In winter, helicopter traffic between St. Paul and the proposed sale area 


-could displace some ice seals from near the flight corridor. However, effects 


are likely to be localized, involve relatively few individuals, and not exceed 
a low level. In spring, the potential for increased effects accompanies the 
birth of young and ice seal mating activity, but overall disturbance effects 
are expected to remain low. No disturbance effects are expected to be suffi- 
ciently adverse to increase the aggregate effect above that for oil spills 
alone. 


CONCLUSION (Effects on Ice Seals): The effect of the base case on ice seals 
is expected to be LOW. 


Polar Bear: Although polar bears are very sensitive to oil exposure, their 
presence only in winter and spring, low density south of St. Lawrence Island, 
solitary habits, and ability to forage out of water, suggest that few would be 
contacted by a spill and, thus, potential oil-spill effects on their regional 
population are likely to be low (Table IV-17). North of the proposed sale 
area, where densities are higher, probability of spill occurrence and contact 
is nil. 


Frequent helicopter traffic between St. Paul Island and the proposed sale area 
in winter and spring could displace polar bears from the general vicinity of 
the flight corridor. However, most polar bears occur north of the sale area, 
and so densities are not likely to be high. As a result, numbers of individ- 
uals affected should be low, and effects should be localized and not exceed a 
low level. 


Disturbance effects could contribute to potential oil-spill effects; however, 


mone are likely to be sufficiently adverse to elevate the aggregate effect 
above that for oil spills alone. 


CONCLUSION (Effects on Polar Bear): The effect of the base case on polar bear 
is expected to be " 


f. Effects on Endangered and Threatened Species: 


(1) Effects on Endangered and Threatened Cetaceans: 
Major effects-producing agents which could affect endangered whales from the 
base case include oil pollution and noise and disturbance. A general 
discussion on noise and disturbance is found in the low-case analysis (see 
Sec. IV.B.1.f). 


General Discussion--Potential Effects of Hydrocarbon Pollution: Inhalation of 
tances or plugging of bl les by oil e been cited as possible 


threats to cetaceans, in addition to potential cutaneous contact with hydro- 


carbons. This is a possibility to the extent that whales may be in the 


vicinity of a spill prior to the evaporation of toxic compounds. The inhala- 
tion scenario would be very unlikely to occur. The typical breathing cycle of 
cetaceans involves an "explosive" exhalation followed by an immediate inspi- 
ration and an abrupt closure of the blowhole (Geraci and St. Aubin, 1979). 
This mechaniem prevents inhalation of water and should be discriminatory of 


IV-B-52 


277 cS 


‘ 
OSES SO SS a a ee 
on 


gas condensates and oil; however, toxic hydrocarbon gas could be inhaled. 
Geraci and St. Aubin (1982) suggested that the more toxic volatile fractions 
of crude oil evaporate more quickly. They suggested that within 2 to 4 hours 
of being exposed to the air the oil would have lost most of these vapors, and 
the vapors in the adjacent air would be reduced to less harmful levels. If a 
spill occurred and such natural weathering factors as diffusion, dispersion of 
the slick, wind, and a more gradual release of the hydrocarbons (half-life of 
60-90 min for most C.- C,, substances) were taken into account, it is unlikely 
that vapor concentrations could reach critical levels for more than a few 
hours (Geraci and St. Aubin, 1982). The effects of gas condensate or gas- 
vapor inhalation on cetaceans could result in respiratory stress. Cetaceans 
that are already stressed by lung and liver parasites and adrenal disorders 
might be particularly vulnerable to the effects of even low levels of hydro- 
carbon vapors (Geraci and St. Aubin, 1982). It is unlikely that cetaceans 
would stay in a harmful environment for any length of time. : 


The epidermis of some cetaceans is not keratinized; therefore, some smooth- 
skinned cetaceans can suffer some minor skin damage if they are confined in an 
area contaminated with oil (such as an ice lead). However, such effects on 
the skin are likely to be short term or transient (oil is unlikely to adhere 
to the skin), with recovery occurring within a few days (Geraci and St. Aubin, 
1982). Some evidence exists that bowhead whale skin is keratinized (i.e., not 
composed of live cells). Keratinized skin will provide some shielding from 
the environment. Oil possibly may adhere to rough areas on the skin surface 
of gray, right, and bowhead whales; some oil adherence to preserved skin was 
reported in lab tests (Haldiman et al., 1981). The length of time that oil 
may adhere to rough-skin features depends on the behavior of the affected 
whales as well as environmental factors such as water temperature and water 
movement over the contaminated areas, and the state of the oil. 


Reduction of food sources from acute or chronic hydrocarbon pollution is a 
possible indirect effect of oil and gas activities. Most of the baleen whales 
of the North Pacific are seasonal feeders relying on the abundant food sources 
of the Gulf of Alaska, the Bering Sea, and the Arctic Ocean for nourishment 
and live off stored blubber reserves while migrating and while in their winter 
range. It is unlikely that whales would be adversely affected by changes in 
food resources on a long-term basis, as they have various food habitats and 
are widely distributed in the proposed sale area during the summer-feeding 
period. However, individual whales could experience indirect effects on a 
localized or temporary basis. Goodale, Hyman, and Winn (1981) and Gruber 
(1981) reported sightings of whales and dolphins swimming and feeding in and 
near oil slicks. 


Cetacean vulnerability to hydrocarbon ingestion would vary with the species, 
the type of hydrocarbon, and the nature of the spill. Tomilin (1955) reported 
that cetaceans, especially benthic feeders, have a poorly developed sense of 
taste. The presence of foreign bodies (such as sand and rocks) in cetacean 
stomachs attests to this. Thus, whales may not be able to differentiate 
between hydrocarbon-contaminated and uncontaminated food. However, since 
foreign bodies may simply be ingested with a large volume of food, the pres- 
ence of foreign bodies in cetacean stomachs does not necessarily imply a 
poorly developed sense of taste. If ingestion of contaminated prey results in. 
genotoxic effects, then contamination of prey should be avoided. Using 
ultraviolet spectrophotometric techniques, Geraci and St. Aubin (1985) found 
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_ @etectable levels of naphthalene residues (hydrocarbon indicators) in most of 
the tissues sampled for bioaccumulation. Highest levels were noted in odon- 
tocete blubber, particularly from arctic beluga whales and narwhals that are 
= ‘top-level predators in an environment known to retard hydrocarbon metabolism 
— in fish. Lowest levels were observed in mysticetes that generally feed at 
; lower-tropic levels. 


—— on Gray Whales: Potential effects on gray whales may result from oil 
sever. noise-producing activities such as drilling platforms, 
arillships, semisubmersibles, and air and vessel traffic. 


* Reeves (1977) identified potential conflicts from disturbance sources to 
breeding gray whales in Baja, California. Consiglieri and Braham (1982) 
reported that the use of Laguna Guerrero Negro as a calving area for gray 
whales declined for 6 years and was not used for a subsequent 7 to 8 years 
because of intensive use by Mexican salt barges and due to channel dredging 
d from 1957 to 1972. When the dredging stopped (by Federal action to protect 
the whales), the animals gradually returned to the lagoon in their original 
numbers over a 6-year period. Geraci and St. Aubin (1979) concluded that 
species such as the gray whale seem to coexist well with human activities, and 
most animals became accustomed to low-level background noise such as that 
associated with most ship traffic and petroleum activities. 


a Available information indicates that gray whales display a high degree of 

3 tolerance to geophysical seismic noise in certain areas. Extensive geophys- 

| ical.exploration has been conducted off the California coast for more than 35 
years, yet during that same period the gray whale has recovered to population 
levels at or above precommercial whaling levels. Reilly (1981) estimates that 
over a 13-year period the population has been increasing at an average annual 
rate of 2.5 percent, in spite of increased vessel traffic, offshore mineral 
exploration (including deep- and shallow-seismic activities) and development, 
and a Soviet harvest of 1.2 percent of the gray whale population. Depending 
on the data available, one can observe an increasing whale population with 

3 increasing seismic survey activity (1971-73) as well as an increasing whale 

population with decreasing seismic activity (1974-76). The trends imply that 
seismic survey activity does not affect whale population growth as outlined by 
Reilly (Malme et al., 1984). 


A Task Force Report on Geophysical Operations (1982) submitted to the execu- 
tive officer of the California State Lands Commission has increased the 
understanding of the effects of geophysical seismic noises on marine mammals. 
Among other things, this report (a review of available literature) determined 
that no evidence has been found to suggest that airguns and other nonexplosive 
acoustic sources cause injury to marine mammals, including gray whales. As 
stated in the Task Force report, "NMFS believes that sufficient information is 
available in the literature to conclude that geophysical exploration does not 
result in physical harm or mortality of marine mammals in the vicinity of 
operations." They based this on the fact that gray whales are exposed to loud 
noises when in the surf zone and in a worst-case situation they may circun- 
navigate the operating geophysical vessel at a distance of a few kilometers if 
noise levels are exceedingly loud. Additionally, this report determined the 
geophysical exploration off the California coast does not constitute “harass- 
ment” of migrating gray whales, as defined under the Endangered Species Act 
(the only other issue considered). In consultation between NMFS and MMS, NMFS 
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determined that noise generated by mineral exploration activities would not 
adversely affect any of the endangered whale populations that migrate along 
the California coast. 


Experiments were conducted during the gray whale migration off California 
using both a single airgun and an airgun array (Malme et al., 1983, 1984). 
Estimated peak-sound levels produced in the areas of the whales were 180 
decibels +10 decibels relative to 1 micro Pascal at 1 meter. No reactions by 
mother/calf pairs (April/May experiments) were noted during line runs of 
seismic airgun arrays at distances of 5 to 83 kilometers. The whales came as 
close as 5 kilometers to the airguns before some behavioral changes were 
moted. Some changes in the swimming patterns of the cow/calf pairs were 
observed, the most obvious at test ranges of 1.6 and 0.84 kilometers. The 
whale groups were seen to change direction (orienting south), to exhibit 
confused swimming, to move inshore into the surf zone, and to mill about for 
varying lengths of time--often followed by rapid swimming to avoid the source 
area. On four occasions, whales were observed moving into the surf zone and 
within the sound shadow of a nearshore rock or outcropping. In each of these 
cases, it is important to note that the airgun array was turned on when whales 
were within 1 kilometer; therefore, they were immediately exposed to a level 
greater than 160 decibi:ls. This dramatic response could, therefore, be 
considered a startle resjonse. The distances between the airgun-array vessel 
and a whale group show:ng a response (obvious at the time of observation) 
were consistently on the order of 2.5 kilometers. The distance at which these 
groups resumed normal migration ranged between 3.6 and 4.5 kilometers. 


Analysis of experiments on summer-feeding grounds near St. Lawrence Island 
(Malme et al., 1986), found that about one-half of the feeding gray whales 
would interrupt their activities in the presence of airgun-sound levels of 173 
decibels relative to 1 micro Pascal at 1 meter and higher. The 173 decibels 
avoidance behavior is estimated to occur from 2.6 to 3.0 kilometers. The 
measurements of surface/dive parameters for the airgun tests returned to 
pre-exposure levels in about 1 hour after termination of the experiments. At 
sound levels of 110 decibels relative to 1 micro Pascal at 1 meter from 
playbacks of drillship noise, feeding gray whales began to move away from the 
source location. They concluded that feeding gray whales appear to have 
acoustic disturbance sensitivity comparable to that of migrating gray whales. 


Ljungblad et al. (1982) reported observing normal behavior of gray and fin 
whales in the Chukchi Sea during exposure to geophysical exploration sounds 
from a vessel using an airgun array at a distance of 36 kilometers. Behaviors 
observed included feeding and a calf nursing. No reactions to audible airgun 
noises were observed. Peak levels were estimated to be approximately 150 
decibels relative to 1 micro Pascal at 1 meter at the location of the whales. 


It is anticipated that postsale seismic activity would include an additional 
113 deep-penetration trackline miles. The seismic surveys probably would 
begin about 1 year prior to drilling, and most activity probably would take 
place from June through September, with approximately 1 week per survey site. 
It is also assumed that an additional 2,043. postsale-trackline miles (high 
resolution) would be shot by industry between 1990 and 1997 in the Navarin 
Basin. This compares to a total of approximately 84,800 trackline miles (low 
resolution) and 11,400 trackline miles (high resolution) already acquired by 
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industry between 1971 and 1987 in the Navarin Basin. It is unlikely that more 
than two vessels would be involved in preliminary site surveys during a 


particular season. 


Geophysical seismic activities associated with the sale are not expected to 
adversely affect endangered whales on a long-term basis. Behavioral responses 
(brief-flight response, changes in surface and dive times, and temporary 
changes in migration routes) are to be expected although only a few animals 
may be temporarily disturbed by seismic activities. These short-term 
responses are not expected to preclude a successful migration or disrupt 
feeding or mating activities. The cumulative consequences of seismic activi- 
ties throughout the migration route are potentially disruptive (Gales, 1982). 
However, population fitness is not expected to be altered due to exposure to 
seismic activities. 


Malme et al. (1983) also conducted playback experiments during gray whale 
migrations off central California. The playback tests demonstrated that gray 
whales have hearing thresholds below those of the prevailing ambient-noise 


. levels in the observation area (central California). Whales exposed to 


drilling-platform, helicopter, and production-platform stimuli showed avoid- 
ance responses in which migration tracks (routes) were deflected away from the 
source of the playback stimulus. The sound levels at this range were about 
lll to 118 decibels relative to 1 sicz=> Pascal at 1 meter. An annoyance 
reaction was considered to have had occurred since an avoidance of the source 
area (playback stimulus) occurred out to ranges of about 250 meters from the 
drilling platform and the helicopter sounds. Avoidance reactions to drillship 
sounds began at about 2.7 kilometers from the source. A decrease in swimming 
speeds occurred in reaction to these noises. 


During the production phase, noise from tankering between the sale area and 
market could affect gray whales. Noise from tankering (one trip every 10 
days) in an area where gray whales have previously not been exposed to such 
noise could cause them to change their migratory routes. Migratory behavior 
reactions expressed in California indicated that such a change would probably 
be short term; previous migratory routes would be used once whales became 
familiar with the non-threatening noise produced by oil tankers. Supply boats 
from Unalaska and the large supply barge anchored near St. Matthew Island 
would reach drilling rigs in the sale area at least once every 2 days during 
the exploration phase for a total of 30 trips/month. The rigs (maximum 
2/year) would be served at least once a day by helicopter-support flights 
based in St. Paul. Backup support for all helicopter operations would be the 
supply barge. In the development phase, each platform (2) would be serviced 
at least once a day by supply boats. The supply boat schedule would be every 
3 to 4 days during production. Helicopter-support trips between the sale area 
and the support base would average one trip per day during development and one 
every two days during production. Exposure of gray whales to these additional 
noise sources probably would affect only a small group of individuals in 


' localized areas and not cause a discernable population decline in the area 


(very low effect). 


The potential for harm to whales from contact with spilled oil could result 
from skin contact, inhalation of toxic vapors, and/or ingestion of hydro- 
carbons. The nature of cetacean skin suggests that whales may be vulnerable 
to the effects of surface contact with hydrocarbons (Geraci and St. Aubin, 
197) 8 Gray whales are known to pass through natural oil seeps with no direct 
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evidence of acute reactions. In 1969, the entire northward migration of gray 
whales passed through or near the area contaminated by the Santa Barbara 
Channel oil spill, yet the number of gray whale strandings was not signifi- 
cantly different from previous years (Brownell, 1971). Gas chromatograph 
analysis of tissues from gray whales stranded in the vicinity of the oil spill 
did not indicate the presence of crude oil, so none of the strandings were 
linked to the oil spill. Geraci and St. Aubin (1982) conducted a 3-week field 
program to observe the reactions of migrating gray whales to various concen- 
trations of oil films (from thick oil to small patches and light sheens). On 
several occasions, serial observers noted that the whales, when approaching 
oil, changed their swimming direction; however, some whales would swim through 
the oil and modify their swimming speed. In oiled waters, the whales seemed 
to spend less time at the surface, blowing less frequently but at a faster 
rate. If this reaction is interpreted as an avoidance response, it suggests 
that gray whales can detect oil. Whales showing no response either could not 
detect the amount or type of oil present or were indifferent to it (Geraci and 
St. Aubin, 1982). A study by Kent et al. (1983), observing gray whales 
migrating in the vicinity of oil seeps near Coal Oil Point, California found 
that most whales observed showed apparent indifference to the oil. At other 
times, whales were observed to change their swimming direction radically. 


Baleen whales face a peculiar threat from oil spills, because the hair-like 
fringes of the baleen can become fouled, even aftzr only a brief exposure to 
oil. Geraci and St. Aubin (1982) monitored water flow through gray whale 
baleen plates before and after contaminating them with three types of crude 
oil. Light to medium weight oils caused transient changes in water flow which 
returned to normal within 40 seconds. Repeated oiling with the same prepara- 
tion did not produce an additive effect. A heavy residual oil (Bunker C) 
restricted water flow for up to 15 minutes. Thereafter, although the plates 
were still noticeably fouled, normal patterns were restored. Geraci and 
St. Aubin (1982) found that light oils were undetectable on the baleen plates 
after 1 hour of flushing, but, the heavier fractions persisted for 15 to 20 
hours. Results from these experiments indicated that crude oil does not 
irreversibly obstruct water flow through gray whale baleen and that filtering 
efficiencies might be jeopardized for less than 24 hours after a feeding foray 
in oil. Geraci and St. Aubin (1985) designed a system to measure absolute 
changes in flow resistance after oil fouling. Gray whale baleen was relative- 
ly unaffected by Bunker C oil even at temperatures below 5°C. They also 
determined the cleansing rate for the oil-fouled baleen. Most of the oil 
(70%) was gone within 30 minutes, and, after 24 hours, less than 5 percent of 
the oil remained. They determined that this level of fouling would not affect 
resistance to flow and, therefore, presumed that it would not impair function 
in a living whale (effects would be reversible within a few days). 


If spilled oil were to reach the bottom sediments, such as occurred after the 
Amoco Cadiz and Potomac spills, gray whales could ingest some oil when 
feeding. Gray whales predominantly feed on benthic amphipods which are sucked 
from the bottom sediments. Oil can reach bottom sediments by various mecha- 
nisms. One is by direct mixing of oil with sediments by wave action in 
shallow water and subsequent transport to deep water by density currents. 
Sorption onto particulate matter suspended in the water column, with sub- 
sequent sinking, also can occur in deeper water. Another mechanism for 
sedimentation of oil is uptake by zooplankton, packaging as fecal pellets, and 
the subsequent sinking of the pellets. Heavier molecular-weight hydrocarbons 
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— will typically reach ocean sediments in proportion to the supply in surface 


waters. Once in the sediments, hydrocarbons are taken up by benthic 
Organisms, with greater uptake of the heavier (relative to the lighter) 
-molecular-weight-aromatic compounds. Howarth (1984, oral com.) stated that 
aSvailable evidence suggests that the dilution of oil-contaminated sediments 
following a spill in an offshore area (i.e., Georges Bank) is sufficient to 
keep o11 concentrations low enough so as to cause little harm. Therefore, oil 
transported and incorporated into the sediment by sorption or fecel-pellet 
transport would probably not reform into the thickened, weathered oil that 
gray whales could incidentally ingest. Transport of heavy, weathered oil fros 
the intertidal wave zone into deeper water probably would not persist in a 
localized area for long periods of time (over 2 years). Observations of oil 
in the sediments 6.5 years after the Metula spill indicated that the entire 
area below the low tide line was free of ofl. The oil that persisted in the 
sediments was above this area (Gundlach et al., 1982). Spilled oil that has 

incorporated into the bottom sediments would persist the longest in 
are found in lagoons or estuaries. there are no 
the Navarin Basin sale area. Therefore, the data do 
not support the theory that gray whales are likely to ingest heavy, weathered 
oil that has settled to the bottom, but gray whales say ingest oil- 
contaminated amphipods and, thereby, indirectly ingest oii in some form. In 


Kuhnhold (1978) indicated that after the Argo Merchant oil spill, significant 
contamination was found in pelagic crustaceans, especially the dominant 
species of copepods. The spill of Bunker C oil from the US/NS Potomac 
resulted in copepods and amphipods with ingested oil, and microbial degra- 
dation of the oil not occurring during the first 2 weeks (Petersen, 1978). In 
and field experiments of Prudhoe Bay crude and indigenous arctic 
benthic amphipods, amphipods avoided recolonizing oil-contaminated areas. 


| 


Sublethal behavioral changes in feeding, movement, and burrowing activities 
were also evident. The amphipods selectively burrowed in unoiled areas, and 
recolonization of oiled areas was significantly different in species composi- 
tion from that formed in referenced unoiled areas (Busdosh et ai., 1978). 
Therefore, short-term effects on gray whales from contact with oil include 
baleen fouling, behavior modification, and localized elimination of prey. 


A 1978 Canadian study of blowouts found that the probability of an offshore 
oil-well blowout is about 0.003 per well. The studies indicate that offshore 
oil-well blowouts, like major tanker accidents, are low-frequency events; 
however, industry experts recognize that accidents will continue to occur and 
they plan for these spills accordingly (O11 Spill Intelligence Report, 1983b). 


Gray whales are not abundant in the sale area but may be found there between 
June and November. Whale-use areas or oil-spill-risk-analysis targets within 
or next to the sale area that could be contacted by spilled oil are detailed 
in Appendix E. For the base case, targets with the highest combined proba- 
bilities of contact with a spill of 1,000 barrels or greater include Biologi- 
cal Resource Areas 7, 8, and 9 (16%, 38%, and 23%, respectively) within 10 
days of a epill. It is estimated that one spill of 1,000 barrels or greater 
could occur and contact these areas over the production life of the lease 
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area. For the base case, these areas have &, 20-, and lil-percent chances, 
respectively, of a 10,000-barrel-or-greater spill occurring and contacting 
them within 10 days. All other whale-sensitive target areas have a 4- 
percent-or-less chance of a 1,900-barrel-or-greater spill occurring and 
contacting them within 10 days, and a 3-percent-or-less chance of a 10,000- 
barrel-or-greater spill occurring and contacting them within 10 days. For the 
base case, over the life of the field, only one spill of 1,000 barrels or 
greater and no spills of 10,000 barrels or greater are expected to occur. 


The Biological Resource Areas discussed above with the highest probabilities 
of contact from a spill are along the shelf-break area which is not an area of 
high importance for gray whales. Other Biological Resource Areas such as 
Unimak Pass (Area 1) is of much higher importance but of much lesser risk to 
contest from an oil spill (3% chance for a 1,000-bbl-or-greater spill). A 
gray whale/oil-spill interaction is unlikely; however, if it occurs, it is 
likely that only a small group of individuals in a localized area would be 
affected. The expected short-term effects could be localized loss of prey, 
baleen fouling, and possibly slight skin damage. There would be no 
discernable gray whale population decline in the area, and recovery to 
preactivity conditions would be within 2 years (very low effect). 


— In summary, gray whales are affected by geophysical seismic activi- 
and support traffic. Reactions are generally short term and temporary in 


nature, consisting of movements away from the sound source and deflections in 
the migratory route for sound levels greater than 160 decibels for seismic 
activities and at 110 decibels for other industrial activities. Exposure of 
gray whales to one spill of 1,000 barrels or greater and two production 
platforms could have short-term negative effects on a low number of individ- 
uals in the area. 


Gray whale reaction to an oil spill could include abandonment of a secondary 
summer-feeding habitat and/or deflection away from an oil-contaminated area. 
Overall, effects are expected to be very low since the base case would expose 
a low number of individuals to oil-spill risks and no discernable population 
decline would occur in the area. 


CONCLUSION (Effects on vray Whales): The effect of the base case on gray 
expected to LOW. 

Etfects on Bowhead and Right Whales: The right whales are the closest living 

ves o es. appearance and behavior of right whales 


are very similar to the bowhead whale. The similarities in behavior between 
the bowhead and right whales have been described by researchers familiar with 
both species (Wursig et al., 1982). Therefore, since the effects of 
geophysical seismic activities and oil-spill contact have been observed on 
bowhead whales but not on right whales, the knowledge gained from these 
observations of bowhead whales can be extrapolated to effects on the right 
whale. Two right whales were observed near St. Matthew Island in 1982; this 
was the first sighting of right whales in the Bering Sea for many years. Due 
to their extremely low numbers (200 individuals), it is unusual to see right 
whales in the Bering Sea or in the sale area. Historic whaling records 
indicate that right whales were most abundant in the Gulf of Alaska during the 
summer, but smaller numbers were found between the Pribilof Islands and 
Bristol Bay. ' 
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and Wursig (1985) have studied the reactions of summering 
noise disturbance associated with oil and gas activities in 
Sea between 1980 and 1984. <All offshore drilling 


produces ise mainly below 1,000 Hertz (Richardson, Wells, and 
Wursig, 1983). Available information indicates that the potential zone of 
influence of most drillirg noises may be limited to an area near the drill 


Mlewski, 1979). Most underwater noise from drilling acti- 

usually cannot be distinguished from the noive associated with the 
Bowheads observed within 4 to 20 kilometers of 
@rilleships in the Canadian Beaufort Sea. The * activities appeared to 
whales although a few exceptions occurred. 

Industry personnel have reported whales from 0.2 to 5 kilometers from drill- 
whales have been 


: 
; 


i 
| 
: 


’ drilling activities (Miles, Malme, and Richardson, 1987). Estimates for 

3 "“gones of responsiveness" (roughly half of the bowhead whales would show 
avoidance response) for continuous noise from a drillship drilling onsite was 
1 to 4 kilometers, while drilling on an artificial island was 0.02 to 0.2 
kilometers. Larger zones were estimated for associated vessels, for example, 
icebreakers pushing ice (4.6-20 km) and underway in open water (2-12 ka). 


Obeervations of bowheads from 1980 to 1983 near isiand construction and active 
dredges indicate that some bowheads occasionally tolerate noise levels asso- 
ciated with these activities (Richardson, Norton and Evans, 1984). In 1983, «@ 


the noise level was gradually increased. Reactions to playback noise began at 
2.7 kilometers; some whales soved or oriented away from the noise source 
(Richardson, Greene, and Wursig, 1985). 


Experiments with bowheads indicate that they react strongly to close approach- 
ing vessels of any size. Reactions began when b * vere as far away as 4 
kilometers; by 2 kilometers, traveling away fr: ~proaching vessel was 
more pronounced. Other behaviors consisted o. .« ses in surfacing and 
respiration patterns and increased spacing within grouped whales. Orientation 
away from the boat persisted for sometime after the boat had passed and 
sometimes even after the engine had stopped. Behavioral patterns returned to 
normal after several minutes, by which time the boat was several kilometers 
away. Reactions to boats were stronger and sore consistent than to any other 
type of industrial activity (except for active seismic vessels); however, the 
; flight response did not persist for long after the boat had moved away. The 
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= weattéring of grouped bowheads continued longer than the flight reaction which 


Smdicated that some degree of social disruption occurred (Richardson, Greene, 
- amd Warsig, 1985). 


Reactions to aircraft were evaluated mostly by assessing bowhead responses to 
@ Observation aircraft. Bowheads seem more sensitive to aircraft than are 
other species of whales, but sensitivity to aircraft varies with season, whale 
activity, and water depth (Richardson, Norton, and Evans, 1984). Bowheads 
in socializing appear less sensitive to aircraft than are bowheads 
im other activities. KEeactions to the observation aircraft were 
when it was below 305 meters above sea level, occasionally at 457 
seldom at 610 meters. Under near calm conditions, the aircraft is 
audible for less than 30 seconds when monitored by hydrophones at 9 
deep ( » 1982). Underwater noise is more detectable 
behind, and to the side of a passing aircraft, and in shallower 


water (Greene, 1984). 


ii 


| 


pe 
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bowhead whale responses to acoustical stimuli have occurred during 
Ljunblad et al. (1985), conducted 
seismic disturbance responses exhibited by bowhead whales 
during the fall migration. Data was examined for changes in surfacing, dive 
respiration. All these behaviors showed significant 
changes with exposure to seismic sound (blow intervals increased, length of 
surfacing decreased, length of dive decreased, and blow rate decreased). 
began changing at approximately 10 kilometers. As the 
within 3.5 kilometers, milling and social behavior 
moved away from the vessel at a medium-to-fast speed. 
experiments, a sharp change in behavior was termed a “startle” 
response to the startup of the airguns. Whales also 
closer together on the surface (which was termed 
before swimming away from the vessel. Total avoidance 
7 kilometers and returned to pre-exposure levels 
60 minutes after the termination of the experiment. Strongest 
responses during migration occurred at less than or equal to 5 kilometers 
(received levels ranged from 142-169 dB//luPa) and recovery began in approxi- 
mately 30 minutes. Bowheads tested on their summer grounds exhibited strong 
avoidance reactions (feeding stopped) when vessels were 3 kilometers from then 
(received levels were less than or equal to 152 dB//luPa). Thus, during the 
fall migration, bowhead reactions to seismic surveys appear to occur at 
greater distances than during the feeding periods. It was also determined 
that bowheads could detect the direction from which the impulses were 
arriving. These data sre is in general agreement with the gray whale data in 
that strong avoidence reactions most often occurred when a seismic vessel was 
closer than 6 kilometers to the whale and the received levels of noise were 
greater then or equal to 160 decibels relative to 1 micro Pascal at 1 meter. 
Richardson, Norton, and Evans (1984) concluded that noise from distant seismic 
vessels (over 6 km away; received levels less than 160 dB) had no pronounced 
effect on overt bowhead behavior despite the high level of seismic noise 
occurring at ranges beyond 6 kilometers. Subtle behavior responses (brief- 
flight responses or temporary changes in migration routes) are possible 
although only a few animals would be expected to be temporarily disturbed by 
seiemic activities. Direct injury (physical impairment of hearing) even at 
close range is unlikely (California State Land Commission, 1982). 


! 
— 
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seismic activities associated with the 

as in the gray whale section. Brueggemen 
es in the marginal icefront and the St. Matthew 
} During the period 1982 to 1983, he observed 32 whales frou 
19 to March 18, 1983. Bowhead whales are most likely to be in the 
months (December-April). Surveys conducted by 

) observed 38 bowhead whales on four flights from January 23 to 
- Predominantly, they were founc in ice concentrations of 
The ice vas new and ranged in size from small to medium floes 
whales were observed). The whales’ distribution changed 
at its closest approach) at least 7 

morth of St. Matthew Island. Since geophysical seismic 
to occur between May and September, bowheads would 


the area; therefore, effects would be very low. 


be 

Both bowhead and right whales would be exposed to sinimal construction 
ies during the 2 years anticipated to construct and install the two 
production platforms. Air- and vessel-support traffic also would occur during 
these 2 years. A maximum of two exploration rigs per season is anticipated 
to 1994. These exploration rigs are expected to 
in or light-ice conditions (May-September) when 
bowheads would not be in the area. Therefore, noise effects to bowheads would 

not be as extensive in the exploration phase. 


Bowhead whales (the closest living relatives of right whales) have shown some 
avoidance behavior to geophysical seismic activities at ranges of less than 5 
lometers but can be classified as generally tolerant at ranges farther than 
If whales are in the area during seismic activities, 
very low (short term) to low. Considering the wide 
to right whales and the general paucity of sight- 
there is a low probability of interactiors between 
whales and seismic activities. However, if negative reactions occur due 
to a right whale/noise-producing-activity interaction, effects to the local 
population could result in low effects to the area population, since the local 
population might represent a larger portion of the area population due to low 
overall species-population numbers. Considering that most right whales have 
sighted in the Gulf of Alaska and the tolerance to distant seismic 
ivities displeyed by bowhead whales, it is most likely that effects to the 
right whale area population would be low and last for 2 to 5 years and result 
in a minor change to distribution and/or abundance. 


1 


Reactions to effects from oil spills on right and bowhead whales are expected 
to be similar to those described in the previous section. Concern fas been 
expressed that bowhead skin and eyes might be sensitive to oil contact and 
that toxic effects could occur if oil globules were swallowed. It is diffi- 
cult to evaluate these concerns since no relevant experiments have addressed 
them. At present, these comments should be viewed as concerns rather than 
demonstrated effects of oil. In laboratory studies of bowhead whale skin, 
Albert (1981) showed that crude oil adhered to preserved bowhead whale skin, 
particularly roughened skin areas. He also indicated that only two out of the 
six whales examined hed roughened skin areas (skin lesions). The lesions 
examined appeared to be confined to the external layer, with little or no 


degenerative changes occirring in the deeper layers of the epidernis. 
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Haldiman et al. (1984) found that bowhead skin is keratinized, including the 
major airways from the blowhole to the larynx which may offer some protection 
from contact with spilled oil. 


Another potential direct effect of spilled oil on baleen whales is the fouling 
of baleen plates that results ir a subsequent decrease in feeding efficiency. 
Studies by Braithwaite et al. (1983) showed that the filtration efficiency of 
bowhead whale baleen could be reduced after contact with crude oil in the 
water (but not to a high degree). In flow-through experiments, reduction of 
bowhead baleen filtering efficiencies was between 5.9 and 11.3 percent. 
Bowhead baleen plates fouled with 10 millimeters of Prudhoe Bay crude oil 
showed a decrease in filtering efficiencies that persisted for as long as 
30 days, but 8 hours after fouling, the filtering efficiencies began to 
increase because the baleen hairs did not tend to stick to one another as 
much. These observations essentially alleviate the concern that crude oil 
would irreversibly obstruct waterflow through baleen. 


Shouid whales ingest oil-contaminated prey, bioaccumulation of hydrocarbons 
could be expected to occur. Geraci and St. Aubin (1985) found detectable 
levels of naphthalene residues (a hydrocarbon indicator) in most whale tissues 
sampled for bioaccumulation. The uptake and storage of hydrocarbons has been 
demonstrated in seals and cetaceans. Concern has been expressed that oil 
globules that might be swallowed could block the entrance to the third sto- 
mach. Albert (1984, oral comm.) indicated that this opening can be as large 
as 5.1 centimeters (inside diameter). Examinations of the esophagus indicated 
that this opening is generally around 3 centimeters (inside diameter) (Albert, 
1981). It does not seem likely that oil globules large enough to block the 
entrance to the third stomach would pass through the esophageal opening. The 
largest food item recovered from * bowhead stomach was an 8-gram snail with 
dimensions of 3.4 centimeters by 2.6 centimeters (Lowry and Frost, 1984), 
indicating that these openings could stretch to accommodate larger items. 


One spill of 1,000 barrels or greater is estimated for Sale 107. Bowhead 
whales are most likely to be in Biological Resource Areas 5 and 10 (St. 
Matthew Island polynya and the northern proposed sale area) and right whales 
in Biological Resource Areas 6 through 9 (the shelf-break area). The com- 
bined-annual probabilities of a 1,000-barrel-or-greater spill occurring and 
contacting these areas over the production life of the field is less than 0.5 
percent for the St. Matthew Island polynya and the northern proposed sale area 
and 3 to 38 percent for the shelf break within 10 days. 


Over the life of the field, no spills of 10,000 barrels or greater are statis- 
tically projected to occur. In the unlikely event a spill of this size should 
occur, it could spread within 10 days to a discontinuous area of 310 square 
kilometers (winter conditions) or 830 square kilometers (summer conditions). 
However, the area of the thick slick is projected to cover 1.4 square kilo- 
meters in both summer and winter conditions (Table IV-5). Should a 10,000- 
barrel-or-greater spill occur, effects to endangered whales would be the same 
as described for a 1,000-barrel-or-greater spill but whales would have a 
greater probability of contacting the spill area due to the larger area that a 
10,000-barrel-or-greater spill is predicted to cover. There is a less than 
0.5=-percent chance of a 10,000-barrel-or-greater spill contacting Biological 
Resource Areas 5 and 10 over the production life of the field within a 10-day 
period. The chances for the shelf-break areas being contacted by such a spill 
(6 through 9) are 2 to 20 percent within 10 days. Actual probabilities of 


IV-B-63 288 


"contact with bowhead or right whales would be even lower because the values 
described represent contact with whale habitat, rather than contact with 


: The chances of oil spills contacting the sensitive bowhead areas are 
than 0.5 percent. However, if a bowhead/oil-spill interaction occurred, 
the short-term effects expected would be possible slight skin damage and 
inhalation. Loss of prey and baleen fouling would be minimal since feeding, 
on the wintering grounds is believed to be minimal. Right whales might be 
located throughout the Navarin Basin during their summer-feeding period. 
Although right whales historically fed in the sale area, only one sighting (2 
whales) has been recorded (Brueggemann, 1982). Right whales have finer baleen 
than gray whales and skim feed rather than bottom feed. Therefore, should a 
right whale/oil-spill interaction occur, baleen fouling and secondary prey 
contamination would be expected to cause greater damage to right whales than 
to feeding gray whales (that also might be in the vicinity). The pelagic prey 
of right whales is more likely to be killed after contact with spilled oil 
than the benthic prey of gray whales, because by the time oil reaches the 
bottom some toxic properties are gone. Due to the low usage of the Navarin 
Basin by right whales, effects could range from very low to low. However, 
right whale/oil-spill interaction could result in negative effects to the 
local population which might represent a large portion of the area population 
due to low overall species population numbers. Tankering effects (and associ- 
ated spills) on right whales would be low due to right whales’ current infre- 
quent usage of the sale area (only two whales observed in two MMS sponsored 
surveys since 1982). 


CONCLUSION (Effects on Bowhead and Right Whales): The effect of the base case 
on and right whales is expected to be LOW. 


Effects on Fin Whales: The fin whale is more likely to be present in the 
Navarin Basin than the other Balaenoptera species (blue and sei whales). In 
summer, fin whales range throughout the Bering Sea and are common along the 
continental slope between the Pribilof Islands and Unimak Pass. Fin whales 
have washed ashore on St. Paul Island and are year-round residents of the 
Navarin Basin (Bruggeman et al., 1984). 


Although no direct testing of effects due to seismic activity has occurred for 
the fin whale, it is anticipated that reactions would be similar to those 
described previously for gray and bowhead whales. Fin whales would be more 
likely to be disturbed from noise activities associated with the proposal than 
blue or sei whales that generally do not migrate north of the Aleutian Chain. 
Fin whales feed in the upper portions of the water column and therefore may be 
exposed more frequently to seismic noise than whales which feed deeper in the 
water column. Effects to fin whales from noise disturbance would be low (only 
disturbing 2 localized portion of the population for approximately 2-5 years). 


Geraci and St. Aubin (1982) reported that fin whale baleen plates showed 
conclusive evidence that crude oil temporarily reduced filtering efficiencies, 
but that normal flow patterns were restored after 15 minutes. Since all the 

tera whales prefer euphausiids and copepods as their primary prey, 
oil-spill effects on the whales would be more indirect by locally eliminating 
prey that could be killed by the toxic components of an oil spill. 
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It has previously been suggested that cetacean skin may be vulnerable to the 
effects of surface contact with hydrocarbons. Geraci and St. Aubin (1979) 
determined that the epidermis is not keratinized but is composed of live 
cells. However, some evidence exists that suggests that the bowhead whale's 
skin is keratinized (Albert, 1981). Healthy skin of terrestrial mammals is 
colonized by micro-organisms, yet it is able to resist invasions by pathogens. 
The protective function is provided in part by the physical nature of the skin 
itself (which continually sheds) and by antimicrobial substances secreted by 
sebaceous glands, sweat glands, and resident microflora. Cetacean skin, 
lacking these glands, could rely on intercellular lipids to control cutaneous 
micro-organisms. Geraci and St. Aubin (1985) found that fin whale lipids 
caused mild growth suppression in local micro-organisms. They have 
interpreted this finding as indicating that delipidation after exposure to 
petroleum would not necessarily sensitize an animal to disease by altering 
microbial flora on the skin or by removing inhibitory substances. 


Fin whales would be exposed to similar probabilities of contacting oil spills 
as described previously for summering gray whales but would be vulnerable all 
year. Fin whales have been observed in the Cape Navarin area (Biological 
Resource rea 11), along the shelf break (Biological Resource Areas 6-9), and 
in the St. Matthew Island vicinity (Biological Resource Area 5). Fin whales 
also migrate through Unimak Pass (Biological Resource Area 1). There is a 
less than 3-percent, combined-annual probability of a 1,000- or 10,000-barrel- 
or-greater spill occurring and contacting Cape Navarin, St. Matthew Island, or 
Unimak Pass, within 10 days during the production life of the area. 


The shelf-break probabilities are the same as described previously for the 
gray and right whales, ranging from 3 to 38 percent (1,000 barrels or greater) 
and 2 to 20 percent (10,000 barrels or greater). Short- and long-term effects 
described in the previous sections also would be expected to occur in fin 
whales. 


Effects to summer feeding and overwintering fin whales along the continental 
slope and in the sale area should be low from activities associated with the 
base case. 


CONCLUSION (Effects on Fin Whales): The effect of the base case on fin whales 
expected to be LOW. 


Effects on Humpback Whales: Humpback whales migrate from wintering areas 

the Hawaiian Islands and Mexico to summer-feeding areas off the Gulf of 
Alaska, around the Aleutian Islands, and in the Gulf of Anadyr. Areas 
adjacent to the Navarin Basin where humpbacks have been sighted include the 
shallow waters north of Unalaska Island, along the shelf break, from the 
Pribilof Islands northeast to Nunivak Island, and the area from Cape Navarin 
to the Chukchi Sea. Humpback whales are most likely to be in the Sale 107 
area from June through November. 


Humpback whales’ reactions to acoustical stimuli range from apparent indiffer- 
ence to startle-avoidance behaviors. Reactions to the same type of stimulus 
may vary depending on which part of their range they are occupying. In their 
Hawaiian breeding and calving grounds, there is increasing evidence that 
humpbacks are less likely to be found in areas heavily used by vessels (Bauer 
et al., 1985). Breaching is one behavior frequently associated with boat 
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In both Alaska and Hawaii, whales presented their ventral 
surface toward the approaching vessels 40 percent of the time (a 12.5%- 
frequency would be expected by chance). It has been hypothesized that this 
behavior may serve as a type of communication and also allow the whale a more 
effective visual scan. A change in distribution of cow/calf pairs in near- 
shore Hawaiian waters has occurred since the 1977 to 1979 period. At that 
time, 80 percent of the cow/calf sightings occurred within 0.4 kilometers of 
shore, and in 1985 only 5.8 percent occurred there. Increased human activi- 
ties and coastal development may be the main factors in the distribution 
shift (Glockner-Ferrari and Ferrari, 1985). Im the Atlantic, sightings of 
summer feeding whales seem closely correlated with prey abundance and distri- 
bution. The decrease in the annual rate of humpback whale sightings in 
Glacier Bay (down from 25 to 3) since 1978 has generally been attributed to 
increased vessel traffic. Another hypothesis has suggested that changes in 
oceanographic features resulted in a decrease of available prey. Subsequent- 
ly, the whales that do return constitute the density that local production can 
support. These returning whales do not represent those with a decreased 
sensitivity to vessel traffic (Dehalt, 1985). 


In 1981, Baker et al. (1982) studied the responses of humpback whales to 
vessel traffic in southeast Alaska and found that the behavior, size, and 
distance of a vessel contributed to the impact on the respiratory behavior of 
humpback whales. Through regression analysis they determined that approxi- 
mately 1 kilometer represented the minimum distance at which passing vessels 
might have no effect on humpback respiratory behavior. They also found that 
the whales moved more rapidly away as the distance to the vessel decreased. 
Whale reactions to close approaches by vessels consisted of moving directly 
away from the vessel. Overall, vessel approaches resulted in decreased blow 
intervals and increased dive times (i.e., longer dives are followed by less 
surface time and more frequent blows while at the surface). Malme et al. 
(1985) investigated the potential effects of OCS noise on feeding humpback 
whales in southeast Alaska. No clear evidence of avoidance of the area near 
the sound source was obtained; however, this may be partially attributed to 
the inability to follow individuals or groups of whales during the experi- 
ments, and that the sound levels used would generally not be obtained beyond 
100 meters from the industrial sources. He concluded that an absence of 
evidence existed that showed that humpbacks are adversely affected by short- 
term exposure to noise levels achieved in their study, and that the avoidance 
criteria derived from the gray whale study could be used as a conservative 
interm guide for the maximum industrial-noise-exposure ‘evels for feeding 
whales. If activities occur at projected levels, humpback whales would be 
exposed to noise-disturbance activities as described in previous sections. A 
specific group of individuals in localized area could be affected for less 
than 2 to 5 years. 


In the sale area, humpback whales are most likely to be in the same areas 
where fin whales have been observed. Refer to the previous sections for 
details on the target locations, the probabilities of contact, and the effects 
to whales should an whale/oil-spill interaction occur. If a whale/oil-spill 
interaction occurs, the short-term pessible effects are a loss or contamina- 
tion of prey, baleen fouling, and possibly slight skin and/or sensory organ 
damage. Long-term effects could include lower calf survival success or 
displacement from preferred habitats. 
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CONCLUSION (Effects on Humpback Whales): The effect of the base case on hump- 
es is expected to be LOW. 


Effects on Sperm Whales: The sperm whale is the only toothed whale listed as 
endangered. Sperm whales that may venture into the Navarin Basin are most 
likely males; females generally do not venture north of 50°N. latitude (Lea- 
therwood et al., 1982). Sperm whales are seldom found in waters less than 200 
meters deep, so it would be unusual for them to be in most portions of the 
Navarin Basin where OCS activities are expected to occur. 


Sperm whales use their acoustical system, which generally operates at high 
frequencies (1-100 kHz), to echolocate and communicate. Because they operate 
at high frequencies of shorter wavelengths, the acoustical receiving and 
transmitting system of sperm whales tends to be directional and is capable of 
discriminating against unwanted sounds. It does not appear that any serious 
interference with their communication is likely, especially since the more 
powerful geophysical seismic noises are produced at low frequencies. The 
sperm whale's hearing system is designed to receive mostly the high frequen- 
cies of short wavelengths, and, therefore, is probably not very receptive to 
the low frequencies produced by OCS activities. Effects on sperm whales from 
noise disturbances associated with the proposal are expected to be very low. 


Sperm whales feed at great depths and lack baleen (present in mysticete 
whales) that can become fouled on contact with spilled oil. Their deep- 
feeding habitats preclude oil ingestion by swallowing oil-contaminated surface 
waters (where the prey of baleen whales is located). The areas with the 
highest combined probability of contact from an oil spill (within 10 days) are 
Resource Areas 6 to 9 (the shelf break). Refer to previous sections for 
details on target locations, the probabilities of contact, and the effects 
should an whale/oil-spill interaction occur. Effects on sperm whales from oil 
spills associated with the proposal are expected to be low to the local 
population in the Navarin Basin but very low to the area population. 


CONCLUSION (Effects on Sperm Whales): The effect of the base case on sperm 
es is expected to be VERY LOW. 


(2) Effects on Endangered and Threatened Birds: 


Effects on the Short-Tailed Albatross: As described for the low case, effects 
from noise producing activities and potential ingestion of plastic waste would 
be very low. An oil spill or blowout probably would have a limited effect on 
the endangered short-tailed albatross (DeGange, 1981). This is due more to a 
small population being dispersed over a vast marine range than to any other 
factor. With increased exploratory activity in other Alaskan sale areas 
within the range of the albatross, cumulative effects could occur. However, 
only a few individuals may be exposed to activities and effects. 


CONCLUSION (Effects on the Short-Tailed Albatross): The effect of the base 
case on the short-tailed albatross is expected to be VERY LOW. 


g- Effects on Nonendangered Cetaceans: The major effects- 
producing activities associated with the base case would be from noise and 
disturbance and oil pollution. A general discussion of noise and disturbance 
is provided in the low case analysis (see Sec. IV.B.1.g). 
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| : (1) Direct and Indirect Effects of Hydrocarbon Pollution: 
The discussion on the effects of hydrocarbon pollution on endangered cetaceans 
is also applicable to nonendangered cetaceans (especially the work of Geraci 
and St. Aubin [1982] on bottlenose dolphins), as effects on nonendangered 
cetaceans are not expected to differ significantly from effects on endangered 
cetaceans. Direct consequences and adverse effects from spilled oil could 
result from contact, inhalation, and/or ingestion. 


Goodale, Hyman, and Winn (1981) and Gruber (1981) reported two accounts of 
whales and dolphins swimming and feeding in oil slicks. Geraci and St. Aubin 
(1982) suggested that bottlenose dolphins, studied under optimum light and 
water-clarity conditions, used echolocation alone to detect. thick patches of 
heavy oil, particularly if the substance contained air bubbles as a result of 
churning by wind and wave action. fFurther laboratory studies on bottlenose 
dolphins by Geraci and St. Aubin suggest that avoidance behavior was clear and 
consistent. The species repeatedly avoided a controlled slick of nontoxic, 
colored mineral oil that the authors knew the dolphins could detect. Each 
time a dolphin contacted oil it responded overtly by abruptly diving and 
quickly returning to an oil-free area, even though the mineral oil was innoc- 
uous. At sea, this response might be modified by social interaction, feeding, 
migration, or human activity (Geraci and St. Aubin, 1982). In recent 
experiments, dolphins avoided a l-centimeter-thick slick of motor oil regard- 
less of color or ambient light. During daylight, they were able to avoid oil 
sheens that they were not able to avoid at night. This suggests a detection 
threshold at night (Geraci and St. Aubin, 1985). Geraci and St. Aubin (1985) 
suggested that tactile stimulation played an important role in dolphins‘ 
avoidance of oil--something difficult to detect visually. 


Histological and ultrastructursl studies on dolphins by Geraci and St. Aubin 
(1982) showed that petroleum hy’rocarbons produced mild and transient damage 
to cells of the epidermis although the cells showed signs of recovery within 3 
to 7 days. Other surface-contact studies were conducted by Geraci and 
St. Aubin (1982) to determine the healing progress of oil-contaminated versus 
uncontaminated cetacean wounds, and studies of the biochemical processes of 
epidermal cells were conducted for evidence of functional damage due to oil. 
In all of these surface-contact studies, the morphological changes were 
reversible even after an exposure of 75 minutes. However, persistent bio- 
chemical changes impairing the functional integrity of the skin were not 
determined. 


Feeding behavior may be altered to avoid an oil slick, and/or the availability 
of prey may change temporarily. Direct effects of an oil spill would be 
expected to affect zooplankton primarily and finfish secondarily. Oil-spill 
effects on zooplankton (including euphausiids) are considered to be regionally 
minimal (but may be adverse to local concentrations) due to their rapid 
fecundity rate, diurnal migrations, and distribution. Acute or chronic 
pollution that results in reduced productivity of zooplankton and/or other 
prey items may stress local cetacean populations, but effects are not 
anticipated at the regional level. Therefore, the probability that adverse 
consequences occurring from interactions between spills and nonendangered 
cetaceans is low. It is not reusonable to expect that cetaceans would stay in 
a harmful environment for any length of time. 


993 | IV-B-68 


A potential direct effect of spilled oil on baleen whales is the fouling of 
baleen plates, resulting in a subsequent decrease in feeding efficiency. 
*Studies by Braithwaite, Aley, and Slater (1983) showed that filtration effi- 
ciency of bowhead whale baleen. could be reduced, but not to a high degree, 
after contact with crude oil in the water. In flow-through experiments, 
reduction of bowhead baleen-filtering efficiencies was between 5.9 and 11.3 
percent. Bowhead baleen plates heavily fouled with 10 millimeters of crude 
oil showed a decrease in filtering efficiency that persisted for as long as 30 
days, but 8 hours after fouling, the filtering efficiency began to increase 
because the baleen hairs did not tend to stick to one another as much. Geraci 
and St. Aubin (1982) reported that fin and gray whale baleen plates showed 
conclusive evidence that, although filtering efficiency of baleen was tempo- 
rarily reduced by crude oil for up to 15 minutes, normal flow patterns were 
restored. These observations essentially alleviate the concern that crude oil 
would irreversibly obstruct water flow through baleen. Prolonged impairment 
caused by repeated fouling may affect feeding activity and therefore may 
possibly diminish blubber stores which would be essential for lactating 
females and during migration. Cumulative long-term effects on baleen integ- 
rity and cetacean fitness may occur if cetaceans persist in feeding in areas 
that are oil contaminated. 


Other potential effects on cetaceans include marine disposal of drilling muds, 
formation and cooling waters, facility siting, secondary development, and 
seismic activities. The extent of these activities should not be a major 
influence on nonendangered cetaceans during exploration as these activities 
are minimized during this phase. 


(2) Site-Specific Oil-Spill Analysis: Of the seven 
species of nonendangered cetaceans observed in the Navarin Basin sale area, 


the most frequently observed cetaceans are the beluga, killer, and minke 
whales, and the Dall's porpoise. The Bering Sea beaked, giant bottlenose, and 
goosebeak whales are occasionally in the area. The peak number of cetaceans 
in the Bering Sea seems to occur from June through November. 


. Under the base case, if a spill occurred at any of the spill sites located 
within the sale area, there would be a wide range of probability (greater than 
99.5% to less than 0.5%) that oil would contact some portion of a nonendan- 
gered cetacean feeding habitat and/or migration route within 10 days. How- 
ever, most spill probabilities are less tian 0.5 percent (very unlikely). It 
is projected that one spill of 1,000 barrels or greater could occur with a 
53-percent probability of one or more spilis occurring over the expected 
production life of the field. 


Minke and killer whales are present in the Navarin Basin year-round, belugas 
are found during the seasonal ice period, and Dall's porpoise during the 
ice-free period. Biological Resource Areas 1, 2, 5 through 9, and 25 are the 
locations where these species are most likely to occur. 


Annual combined probabilities generally show a less than 38-percent proba- 
bility of a 1,000-barrel-or-greater spill occurring and contacting a biologi- 
cal resource area within 10 days when and where nonendangered cetaceans exist. 
The shelf-break areas (7, 8, and 9) are the most likely to be contacted 
(16-38%). The remainder of the areas have less than a 6-percent chance of 
contact. The probability of spills occurring and coming in contact with whale 
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habe within the Navarin Basin proposed sale area within 10 days is 


- generally less than 33 percent. However, if a whale/oil-spill interaction 
occurs, the short-term effects may include: baleen fouling, localized loss of 
prey, and separation of calves from nursing mothers depending on the substrate 
contamination of habitat through secondary release of oil. Effects are not 
expected to last longer than approximately 2 to 5 years. 


If development of hydrocarbon resources occurs to the extent estimated (see 


Sec. II.A.l.a), and if associated spill rates occur (see Sec. IV.A.2.c), there 
exists a generally low probability of oil contacting nonendangered cetaceans 
or their habitats. It should be emphasized that the probability figures cited 


above are most applicable to the relative risk to cetacean habitats. Since 


most nonendangered cetacean species are not present in the area at all times 
and, given the assumptions of the oil-spill-trajectory model, the absolute 
probability of direct effects on cetaceans should be lower. Therefore, 
significant adverse cetacean/oil-spill interaction from development of hydro- 
carbon resources within the sale area is low, since it is assumed that one 
spill of 1,000 barrels or greater would occur, with a 54-percent probability, 
over the life of the field. 


Over the life of the field, no spills of 10,000 barrels or greater are pro- 
jected to occur. Should a spill of this size occur, it could spread within 10 
days to a discontinuous area of 310 square kilometers (winter conditions) or 
830 square kilometers (summer conditions). However, the area of the thick 
slick for winter and summer conditions is projected to cover 1.4 square 
kilometers. No biological resource area has a higher than 20-percent 
combined-annual probability of a spiil occurring and being contacted over the 
expected production life of the sale area. 


(3) Effects from Industrial Noise and Seismic Activities: 
An element of exploration, production, and development involves seismic 
activities. The level of effect on nonendangered species may range from very 
low to low, depending on the species and the population's well-being. It is 
anticipated that the level of seismic activity associated with the sale area 
would depend on the number of exploratory/delineation wells and the number of 
production platforms actually installed. It is anticipated that Navarin Basin 
seismic activity would involve 18 sites and an estimated 2,156 trackline 
miles. The seismic surveys would probably begin about 1 year prior to 
drilling and most activity probably would take place from late May through 
September with approximately 1 week needed per survey site. 


The cetaceans most likely to be in the area during the summer months are the 
minke and killer whales and the Dall's porpoise. Although no direct testing 
of effects of seismic activity has occurred for the nonendangered cetaceans, 
it is anticipated that effects would be short term in nature and similar to 
effects on endangered cetaceans. Subtle behavioral responses (brief-flight 
responses or a temporary change in migration routes) have been demonstrated, 
although only a few animale are expected to be disturbed by seismic activities 
during migration periods. Direct injury (physical impairment of hearing), 
even at close range, is unlikely. Considering the wide range of habitat 
available to nonendangered cetaceans and the general paucity of site-specific 
observations in the sale area, frequent interactions between nonendangered 
cetaceans and seismic activities are not anticipated. 
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Nonendangered cetaceans will be exposed to a maximum of two rigs per season. 
During the 2 years of the development phase, only two production platforms are 


for 

the rigs. Possibly short-term effects anticipated to occur include: displace- 
ment from preferred habitat and possible cow/calf separation. It is likely 
that only a specific group of individuals of the population in a localized 
area would be affected for 2 to 5 years. 


It is anticipated that noise and disturbance associated with the proposal 
would have localized effects on behavior or distribution, especially in the 
vicinity of platforms or pipeline/tanker transportation terminals. It is 
unlikely that significant population-wide effects of industrial noise disturb- 
ance to nonendangered cetaceans would occur as a result of the lease sale. 


SUMMARY: Because of broad distributions, seasonal use, low probability of oil 
spills, and the size of the Navarin Basin sale area, it is unlikely that oil 
spills associated with the base case would come in contact with localized 
portions of the nonendangered cetacean population. While it is anticipated 
that some nonendangered cetaceans would be affected, it is unlikely that such 
interaction, if it occurred, would cause significant long-term adverse effects 
on the cetaceans frequenting the area. Oil spills could be considered 
unlikely to have: (1) long-term, significant, adverse effects on nonendan- 
gered cetacean populations, or (2) significant, indirect, adverse food-chain- 
related effects on entire populations of nonendangered cetaceans. 


Although disturbance due to activities associated with the proposed sale is 
unlikely to significantly affect cetacean populations on a long-term basis, 
noise associated with aircraft and vessel activity may affect localized 
cetacean aggregations during the summer-feeding or migration periods. It is 
likely that such interaction would be localized and short term. These short- 
term responses are not expected to preclude a successful cetacean migration or 
to disrupt use of feeding areas by nonendangered cetacean species. 


CONCLUSION (Effects on Nonendangered Cetaceans): The effect of the base case 


on nonendangered cetacean species is expected to be LOW. 


h. Effects on the Commercial Fishing Industry: Commercial 
fishing operations in the Navarin Basin and to some extent the eastern Bering 
Sea could be affected by the following factors: 


— O11 spills; 


— Loss of fishing area or gear due to the presence of offshore struc- 
tures such as platforms; 


— Loss of fixed fishing gear due to seismic surveys and increased 
vessel traffic; and 


— Increased probability of fishing vessel collisions with oil industry 
vessels, including tankers. 
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(1) pe Effects: An oil spill in the Navarin Basin 
Bering Sea orce closure of the affected area to fishing or 
fishing gear. In addition to gear damage, economic costs to the 
result from the catch loss. 


i 


which an oil spill could affect a commercial fishery would 
the location and volume of the spill and its duration. One oil 

barrels or greater would be expected over the projected life of 
and no spills of 10,000 barrels or greater would occur over this 
These spills could occur in areas where «4 commercial fishery is 
season. The result could be demage to fishing gear and/or closure of the 
to commercial fishing for a short period. In the Navarin Basin sale area 
oil spill primarily would affect the domestic and joint-venture fisheries 
or groundfish along the shelf break, and the domestic fisheries fc. blue king 
crab and Tanner = # near the Pribilof, St. Matthew, and St. Lawrence Islands. 
The toxic effeccs of oil spills on fisheries resources also could reduce 
fisheries populations and cause subsequent economic loss to the commercial 


fishing industry. 
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; (2) Groundfish: Domestic and joint-venture fisheries, 
principally those trawling for pollock, are most intensive south of the 
Naverin Basin (along the shelf break immediately north of Unimak Pass), but 
some trawling does occur in the proposed sale area. Some fishing also occurs 
in the Aleutian Islands. More distant trawl fisheries for yellowfin sole and 
cod occur in outer Bristol Bay. 


Trawls could be fouled by oil and/or the catch tainted. Since trawling may be 
conducted at night and during periods of limited visibility, detecting oil in 
water could be difficult. Once an oil spill of some size had occurred, was 
reported and monitored, commercial fishing in the immediate vicinity would 
probably stop. The actual area lost to fisheries would be small with approxi- 
mately 830 square kilometers (summer conditions) being lost by the movement of 
a 10,000-barrel spill in 10 days (Table IV-6). The fished area of the conti- 
nental slope encompasses at the most about 400,000 square kilometers. A 
10,000-barrel spill would then affect only 0.002 percent of the fishing area. 
The fishing industry would, however, probably elect to abandon trawling over a 
much larger area because the catch might be tainted, or traw!] gear might be 
damaged by ofl. This would cause an increased fishing effort on groundfish 
stocks elsewhere in the eastern Bering Sea. Because of its limited area, the 
effect of an oil spill on the Naevarin Basin and eastern Bering Sea groundfish 
fisheries would be very low, and even then effects would be dependent on the 
location and timing of the occurrence. 


The people of the Pribilof Islands have developed a small-scale longline 
fishery for helibut and cod. Using emall boats, this fishery operates close 
to shore during the summer months. If an oil spill reached the Pribilofs 
during this season, longlines and their buoys could become damaged by oil. 
The tainting of the catch, actual or perceived, could have serious effects on 
this fishery. 


For the base case, there is a 4-percent chance for an ofl spill of 1,000 
barrels or greater occurring and contacting the Pribilof Islands (Biological 
Resource Area 25, Fig. E-2) over a 30-day period. There is only one spill of 
this size protected to occur over the life of the field, and, to have effects 
on the Pribilof commercial fishery, the spill would have to occur during the 
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@ummer season when the fishery was active. During the sumer season, «@ 
10,000-berrel ofl spill would create a slick of about | square kilometer after 
3 days that would enlarge to about 1.4 square kilometers after 10 days. The 
discontinuous fragments of the slick typically would affect an area of 180 
equare kilometers within 3 days and 830 square kilometers after 10 days (Table 
T¥-6). At the very least, an oil spill near the Prililof Islands during the 
islanders’ commercial] fishing season would force cessation of commercial 
fishing; et worst, in addition to stopping commercial fishing, longline gear 
could also be fouled by oil and the catch tainted. 


An oi] spill of 100,000 barrels or greater that occurred during the summer 
could effect the Pribilof short-season, longline fishery for groundfish, 
principally the Pacific halibut. However, the ofl spill would have to occur 
quite near the Pribilofs because the small open-boat fishery operates within 
sight of land (less than 10 mi). An ofl spill of 10,000 barrels or greater 
would have «a 2-percent chance of contacting the nearshore areas of the 
Pribilofs within 10 days (Biological Resource Area 25). 


After 3 days, a 100,000-barrel of] spill would have a slick of about 4.6 
square kilometers which would increase to 7.2 square kilometers after 10 days. 
The discontinuous srea of the oil spill, however, would tend to have a greater 
effect on the longline fishery, even if it were only a perceived effect. The 
affected ocean srea for this dispersed oi] would total 580 square kilometers 
after 3 days and 2,700 square kilometers after 10 days and would very likely 
cause « closure of this small-scale fishery. No oi] spills of 10,000 barrels 
or greater would be expected to occur during the life of this field. 


While the effect on the fishery would be limited to fouling of the gear this, 
does incur economic costs, and the perceived effect would be such greater. 
The catch would lose marketability, even if the fish were not contaminated 
with of] in any way. Should it take place during the Pribilof longline 
fishery end reach the fishing srea, the effect on the fishermen would be 
serious. 


(3) Shellfish: The shellfish fisheries of the Navarin 
Basin and eastern Bering Sea operate largely during the fall and winter 
months, but present harvest quotes limit some crab fisheries to a matter of a 
few days or weeks. The blue king crab fishery ie largely around St. Matthew 
Island. Also, the Japanese have conducted a minor pot fishery for snails. 


Commercial fishing for red, blue, and brown king crab; bairdi and ilio 
Tanner crab; and the intermittent smali-scale effort for Korean horsehair cra 
could be influenced by an oil spill originating in the proposed sale area or 
along the tanker route. An oil spill could contaminate crab pot buoys and 
lines and possibly the crab pots. Oil-conteminated water passing through the 
live holding tenks on crab vessels would ruin the catch, often valued in the 
thousands of dollars for a single crab boat. 


One ofl epill of 1,000 barrels or greater would be expected to occur and 
contect fishing areas off St. Matthew Island within 30 days after a spill. 
The probability of a 1,000-barrel or greater spill occurring and contacting 
the area around St. Matthew Island within 30 days would be Il-percent. Tanker- 
ing of Navarin Basin oil production would not expose commercial fishing in 
these island areas to any spills of this size. 
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The Pribilof fishery for the king crab, operative over a very few days annu- 
ally in early fall, would be affected by an oil spill of 10,000 barrels or 
greater. Combined-annual probabilities do not show an oil spill of this size 
Occurring as a result of the base case, and the probability of contacting any 
of these fishing areas is no more than 2 percent (Biological Resource Area 2 
. over a 30-day period. Should oil reach blue king 
ilofs, gear could be fouled, fishing time 
» and the catch contaminaed or perceived to be. Overall, high effects 
would be expected, but there is little probability of occurrence for a spill 
of the size. 


Ee 
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(4) Offshore Structures: Exploration and development 
activities for the base case project a total of i2 exploration wells and 4 
delineation wells to be drilled during the period 1991 to 1996. A total of 2 
production platforms are projected. Exploratory platforms would be temporary 
and would not all be operative daring the same period. During calm and 


safety. A single platform would close ar area of about 2 square kilometers to 
trawling. The total trawl area lost to 2 production platforms would be 4 
equare kilometers; this is insignificant compared to the total area trawled in 
the eastern Bering Sea. 


The fixed-gear crab fisheries (longline and pots) could be set relatively 
close to platforms without fear of losing gear or risking vessel collisions 
with a platform. The area lost to pot-fishing gear would be less than the 
area lost to trawling and is of no measurable significance. 


(5) Seismic Su : Seismic survey vessels that tow 
lengthy recording cables and other instrumentation can damage fixed comercial 
fishing gear when this towed gear coutacts lines and buoys. The seismic 
vessel may also contact buoy lines and cause gear loss by severing. Seismic 
surveys are required for siting drilling platforms and are used to some extent 
in pipeline routing. A total of 2,156 trackline miles of seismic lines would 
be required for these purposes during the period 1991 through 1996. These 
surveys would impinge only om current longline fisheries in the Navarin Basin 
sale area and then only during the short~season period in the spring when the 
domestic longline fishery for sablefish is in season. Presumably, seismic 
survey vessels now employ electronic gear to detect and avoid buoys just as 
commercial fishermen have such detection gear to locate buoys at night and 
during times of limited visibility. Navigation rules preclude seismic survey 
activities from interfering with trawling. 


(6) Vessel Collisions: Increased vessel traffic from oil 
industry supply vessels and tankers in the eastern Bering Sea could increase 
the probability of vessel collisions with fishing vessels. Analysis of this 
potential by Centaur Associates (1983) indicated that increased vessei traffic 
would not increase the vessel-collision rate over a 20-year period in all 
areas of the eastern Bering Sea or in ports. Only sbout one collision would 
be expected every 150 years (Centaur Associates, 1983). This number is 


— low and reflects the fact that the affected portions of the Bering 


still have relatively low-traffic densities compared to the rest of the 
world. Furthermore, increased supply-vessel and tanker traffic and the 
associated increase in aircraft operations could benefit the commerical 
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' industry. by improving communication and transportion, increasing 
pir/eea rescue capabilities, and providing more comercial facilities in 


ports. 


: Potential adverse effects on the commercial fishing industry of the 
Basin include elimination or closure of fishing areas by the presence 
6f offshore facilities, with subsequent loss of harvest; gear conflicts 
resulting in loss or damage to fishing gear, harvest loss, and business 
downtime; ofl spills resulting in gear fouling, closure of fishing areas, and 
direct loss or contamination of harvest; and loss or damage to fishing vessels 
through collisions with oil industry vessels. 


One oil spill of 1,000 barrels or greater would be expected to occur over the 
life of the field; the effect on commercial fishing is contingent on spill 
occurrence during a fishing season. Losses of fisheries resources are not 
projected but fisheries may need to temporarily divert from the oil-spill 
area. The remoteness of the Navarin Basin also precludes significant contact 
with commercial fisheries near major Bering Sea islands and in Bristol Bay. 


The year-round fisheries for a variety of groundfish stand a greater chance of 
being affected by Navarin Basin oil and gas development. In general, an oil 
spill could force closure of an area to trawling for a short time and there is 
& small potential for the oil to pollute the trawl itself. An oil spill, 
however, would affect only the most minute part of the total fishing area of 


the eastern Bering Sea. 


Similerly, an oil spill could foul gear or close an area where pot fisheries 
for crab are active. The fall fishery for blue king crab near the Pribilof, 
St. Matthew, and St. Lawrence Islands could be affected by oil spills; how- 
ever, the chance of a spill contacting island fishing areas over the life of 
the field is very low. 


Effects on the Comercial Fish Industry): The effect of the 
Soe a eet ciel fishing EoSactry is cenested to be VERT LEU. 


Effects on Local 1 t: Direct effects on employment 
in the region new petroleum-related, full-time- 
equivalent (FTE) jobs and peak in the year 2000 with 940 FTE jobs. After the 
year 2001, employment would average around 700 jobs. The majority of these 
jobs would be offshore and almost exclusively would be held by commuters who 
lived outside of the region (in other parts of Alaska or outside of Alaska). 
A large share of the remaining employment--onshore jobs in Unalaska and on St. 
Paul—-would be held by nonresident workers who would live in enclaves. These 
commuting offshore and nonresident onshore workers will not have significant 
effects on local communities because they will generally be passing through 
only to connect with air transportation. See Appendix G for details con- 
cerning community population assumptions for the base case. Some permanent 
residents of the communities of St. Paul and Unalaska would be employed in 
petroleum-related activities and a discussion of these communities follows. 


(1) tmp iment on St. Paul Island: Construction of an 
air-support facility for exploration on St. Paul Island would begin in 1992, 
generating an estimated 148 new jobs in that year. A smaller number of jobs 
would be generated in the operation of this facility from 1992 through 1998. 
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cs _ Gomstruction employment would again occur in 2000 with 173 jobs, with the 

a — expansion of the air-support facility in preparation for production 
: activities. The operation cf the air- support facility would employ about 100 

= re from 2000 to 2018. Am estimated 75 percent of both the comstruction and 
operations jobe would be filled by nonresidents who would be housed in a 

* petroleum-industry enclave on St. Paul. 


| 

: 

— (2) t of Permanent Residents of St. Paul: 

* hiss’ 10%: illed by 

permanent residents of St. Paul (25% of the new onshore jobs) compared with 

- the number of jobs without the proposed sale. Of long-range significance, are 
the 25 production-phase jobs projected for the years 2001 to 2018 filled by 
permanent St. Paul residents--a i6-percent increase in employment. The 
majority of these jobs would be in unskilled positions. However, as residents 

: gained experience in petroleum-related activities, some individuals could move 
into more skilled positions. In addition, a small number of St. Paul resi- 
dents (less than 5) might obtain several of the less specialized, offshore- 
production-phase jobs. Wo attempt was made to estimate the magnitude of the 
decline in petroleum-related local employment as production declines in the 
latter years of the study period. 


The local economy would benefit from the increased employment for permanent 
St. Paul residents in activities related to the proposed sale. As discussed 
im Section III.C.2, current levels of unemployment are high, and the future 
performance of the economy of St. Paul in creating jobs is uncertain due to 
the recent elimination of Federal subsidies for essential services, the 
elimination of the commercial harvest of fur seals, and the unpredictable 
outcome of attempts to establish commercial halibut fishing and onshore 
fish-processing ventures. The higher employment levels associated with the 
proposed sale would provide a stable addition to the economic base of 
St. Paul. 


One possible consequence of the increased sale-related employment of permanent 
residents is labor competition with the fledgling fishing industry. The 
potentially higher wages and long-term job security (production phase) of 
industry-related jobs would be highly valued. The attractiveness of industry 
jobs might, in some cases, be influenced by the degree of flexibility that 
work schedules would allow for the traditional, rural, St. Paul lifestyle. 


The higher personal incomes afforded residents employed in petroleum industry 
jobs might stimulate pursuits of other economic opportunities by an industry 
job holder or a member of his extended family. For example, an industry job 
holder might finance the purchase of a boat or gear, allowing entry or expan- 
sion into the fishing industry. 


If the petroleum industry, in the course of developing necessary infrastruc- 
) ture, were to help further develop the port facilities of St. Paul, the 

chances of success for the fishing and fish-processing industries would 
, probably be improved. The possibility of revenues for the city of St. Paul 
from property taxes on the air-support facility is another potential benefit 
to the local economy if the city were to assume property-tax authority. 
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FIGURE IV-6. ST. PAUL PERMANENT RESIDENT EMPLOYMENT, NO-SALE AND BASE CASES 
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FIGURE IV-7. UNALASKA RESIDENT EMPLOYMENT, NO-—SALE AND BASE CASES 
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(3) St. George: A very small number of residents of 
nearby St. George (no estimate was made) might share in the onshore-employment 
opportunities described above for St. Paul, either by commuting to St. Paul or 
by moving to St. Paul. 


(4) Employment in the Unalaska Area: Construction of 
marine-support facilities for exploration would occur in 1992 and generate 87 
new direct or indirect jobs. Approximately 70 jobs in facilities operations 
would exist from 1993 through 1999. Construction employment would again occur 
in 2000 with 173 jobs, with the expansion of the marine-support facilities in 
preparation for production activities. The operation of the marine-support 
facilities would employ about 189 people from 2001 to 2018 and result in a 
total of 239 direct and indirect jobs for the period. A much small number of 
offshore jobs might also be available. Depending on the duration and the 
skill level of the job, at least 75 percent of both the construction and 
cperation jobs would be filled by nonresidents who would be housed in an 
enclave. The enclave would house both petroleum industry and other industry 
workers such as fish processors. The numbers of nonresident workers who would 
stay in the enclave is presznted in Appendix B. 


(5) Smployment of Permanent Residents of Unalaska: 
Figure IV-7 indicates the number of onshore jobs assumed to be filled by 
permanent residents of the community of Unalaska compared with the number of 
jobs without the proposed sale. Of long-range significance, are the 92 
production-phase jobs projected for the years 2001 to 2018 filled by permanent 
residents (representing a 15-percent increase in employment). The majority of 
these jcbs would be in unskilled positions. However, as residents gained 
experience in petroleum-related activities, some individuals could move into 
more skilled positions. In addition, a small number of Unalaska residents 
(less than 5) might obtain several of the less specialized, offshore- 
production-phase jobs. No attempt was made to estimate the magnitude of the 
decline in petroleum-related resident employment as production declines in the 
latter years of the study period. 


As discussed in Section III.C.2., employment has varied considerably with the 
ups and downs of the fishing industry. The local economy would benefit from 
the increased number of year-round and long-term jobs for permanent Unalaska 
residents in activities related to the proposed sale. The city of Unalaska 
would receive some revenues from property taxes on the expanded portion of the 
enclave attributable to the influx of OCS-related workers. 


SUMMARY: Employment for permanent residents would be 16 percent higher from 
2001 through 2018 in the community of St. Paul and negligibly higher in 
St. George. Because current and projected future unemployment is high, 
reductions in joblessness would occur in both communities. The city of 
St. Paul might benefit from property taxes if the city assumes taxing power. 


Employment for permanent residents would be 15 percent higher from 2001 
through 2018 in Unalaska. Because of the large fluctuations in employment 
levels in the 1980's, the addition of OCS jobs should be a stabilizing influ- 
ence. 


CONCLUSION (Effects on Local Employment): The effect of the base case on 
local employment in St. Paul and Unalaska is expected to be MODERATE. 
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j. Effects on Subsistence-Harvest Patterns: This analysis of 
potential effects on subsistence-harvest patterns is grounded in the descrip- 
tion of seubsistence-resources use and an estimation of future-use prospects 
contained in Section III.C.3 of this EIS. The institutional context of sub- 
sistence also is examined, in which subsistence harvests of the renewable 
fish, wildlife, and other resources of Alaska are recognized and protected 
under Federal and State law. In western Alaska, subsistence living has 
undergone change, with the adoption of modern weapons and methods of travel. 
However, the patterns that generally remain represent economic, social, and 
cultural systems that reflect a continuum of centuries-old tradition. 


As a means of focusing this analysis, subsistence is given a harvest orienta- 
tion. The social and cultural aspects of subsistence are discussed in 
Sections III.C.4 and IV.B.2.k. Within the harvest orientation, subsistence 
pertains to the types and locations of resources available for harvest, the 
timing and location of resource harvests during the annual seasonal round of 
harvest activities, and the levels of use of such resources by communities or 
groups of communities. Subsistence harvests are highly seasonal, being 
regulated and conditioned by the migratory behavior of subsistence fish and 
wildlife species. Such resources are selectively available to the residents 
of the communities of western Alaska, with some resources being more important 
and more intensively used than others, largely due to the availability or 
accessibility of the particular species or set of species. 


The analysis that follows is organized to consider potential effects on the 
communities specified as potential shorebase sites in the scenario used in 
this EIS and within the various regions of western Alaska. The scenario 
assumes that Unalaska will be the site for marine-support functions, and 
St. Paul Island is assumed to be the site for major air-support activities. 
The St. Paul analysis also includes the neighboring island community of St. 
George, since these communities depend on a common renewable resource base. 
The western Alaska regions included in this analysis are the Bering Strait 
region, the Yukon-Kuskokwim Delta region, the Bristol Bay region, and the 
Aleutian Islands region. Important to this assessment of potential effects on 
the human use of fish and wildlife resources are the potential effects on 
these biological resources themselves, addressed in Section IV.B.2.c through g 
and used here as appropriate. 


(10) Unalaska and St. Paul: According to the community 
population assumptions described in Appendix B, peak-resident and -enclave 
population (associated with production activities) at Unalaska would begin in 
the year 2002 and represent about 13 percent of either population category as 
well as the total population. Enclave population (generally at a level of 
about 147 people from 2002 onward) would be anticipated to work in Unalaska on 
a rotation basis, be without families in the community, and commute reguiarly 
to residences located elsewhere. The added resident population, of about 190 
people after 2002, reflects about 90 jobs generated in the community and could 
represent that many more new households if all jobs were filled by newcomers. 
However, a certain proportion of these jobs should be absorbed by people 
currently residing in the community. 


The relatively emall added increment of resident, enclave, and total popula- 
tion contributed by the base case suggests their presence in Unalaska would be 
relatively insignificant as a factor for changing the subsistence-harvest 


IV-B-78 30¢ 


patterns of the community. A limited amount of increased hunting and fishing 

pressure could be experienced, but this should not affect subsistence-harvest ~ 
patterns of the community because of either the nature of the resources or the 
methods used in their harvest. Bear, moose, and caribou are absent from the 
area, and non-Natives cannot hunt marine mammals because of the provisions of 
the Marine Mammal Protection Act. An increase in the hunting of waterfowl or 
migratory birds could take place, but the resources should be sufficient to 
absorb a small added increase in hunting pressure. Fishing, generally, and 
salmon fishing, in particular, should not be affected because the subsistence 
salmon harvest is carried on outside the town in Unalaska Bay using nets; 
however, most hook-and-line fishing is done within or nearby the community 
itself. In periods of relative resource abundance, such as during a local 
salmon run, enclave employees could be expected to participate in sport 
fishing as time permits and transport their harvest home for family consump- 
tion. However, these seasonal activities are not expected to be conducted at 
a scale sufficient to restrict subsistence utilization of the same loca 
biological resources. ! 


Figure III-20 shows the primary noncommercial salmon and halibut fishing 
locations used in Unalaska Bay and the vicinity as well as the subsistence- 
harvest locations for sea lion and harbor seal. Pollution currently has 
forced people to travel beyond the town to obtain desired resources-- 
especially intertidal invertebrates, something which may additionally dis- 
courage added competition for these types of subsistence resources. 


On St. Paul Island, the onshore enclave employees and the offshore employees 
that pass through the St. Paul airport would be the primary source of poten- 
tial population effects to subsistence. As shown in Section IV.A.2, St. Paul 
is expected to accommodate an enclave workforce of 75 individuals after the 
initial onshore construction period, which is expected to peak in 1992 with 
the employment of 111 individuals. Employment offshore St. Paul is estimated 
to range from 83 to 752 jobs over the life of the field, reaching a peak of 
752 jobs in the year 2000. In comparison with the large workforce expected to 
live temporarily in an onshore industrial enclave or offshore, the permanent 
resident population associated with lease-sale activities comprises a very 
small segment of the total population on the island. And, as indicated in the 
section on population assumptions, the resident population associated with OCS 
activities on the island is expected to be predominantly Aleut, being composed 
of underemployed or unemployed residents or returning residents of the island. 
The amount of resident population attributable to the base case would amount 
to some 280 individuals or 37.3 percent of the total, assumed long-term 
resident population of 470 on the island. A lesser amount of resident popula- 
tion would be attributed to the base case in the intervening startup years. 


As in Unalaska, enclave workers are expected to work on a rotation basis 
without families and be housed and fed by their employers while on the islanc, 
thus, producing no justification for subsistence need. Even if this were nco* 
the case, the resources used for subsistence purposes on St. Paul Island would 
not be subjected to increased harvest pressure or competition to any signi- 
ficant extent from oil-related employees because of other reasons. This is 
because the types of renewable resources used by non-Aleuts are generally 
unavailable on the island, and the harvest of those resources available to and 
used by local residents are either difficult to acquire or subject to con- 
trolled acquisition. Salmon, herring, trout, and other customary game fish 
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are not available on the island. Moose and caribou also are not available, 
"with fur seal, other types of seal, and sea lion generally taking their places 
as “big game" resources. The hunting of marine mammals by non-Natives is 
prohibited under provisions of the Marine Mammal Protection Act. Reindeer are 
available on St. Paul Island but are harvested on a permit basis, since they 
are a locally owned resource. 


Figure III-21 shows the locations used for harvesting subsistence resources on 
both St. Paul and St. George Islands. Halibut is used to a considerable 
extent for commercial and subsistence purposes, but vessels and means not 
ordinarily available to transients are needed to carry out a harvest. With 
the possible exception of migratory ducks, geese, and waterfowl, the lack of 
fish and wildlife species customarily used on the mainland should substanti- 
ally reduce potential conflicts in the use of renewable resources for sub- 
sistence purposes or the loss of abundance of these resources from increased 
harvest pressure as a result of OCS-related employees being on the island. 
Additionally, it would be expected that OCS-related facilities would be sited 
so as to avoid the loss of critical habitat or the potential contamination of 
such habitats over the expected production life of the field. 


Effects to the biological resource base of the Pribilof Islands from increased 
aircraft noise, other forms of industrial disturbance, and oil-spill incidents 
could reduce the availability or accessibility of such resources to the 
residents of the islands for subsistence purposes. Most notable among those 
subsistence resources that could be affected are fur seals, sea lions, other 
types of seals, and marine birds. (See the effects analysis for biological 
resource populations contained in Sections IV.B.2.c-h) Finfish and bottonm- 
dwelling fish such as halibut are not expected to be affected due to their 
distribution and abundance. Even effects on local crab populations are 
anticipated to be limited. 


According to the biological analysis, the northern fur sezl population could 
be vulnerable to high oil-spill effects during the summer and fall when adults 
and young are in the vicinity of the Pribilof Islands; although, the proba- 
bility of a spill occurring and entering this area is extremely low throughout 
the year. Sea lions are subject to lesser seasonal effects in the vicinity of 
the Pribilof Islands. Ice seals are also subject to low effects levels within 
the lease-sale area. Marine and coastal birds could experience high effects 
in the vicinity of the Pribilof Islands during the breeding season which 
coincides with the normally intense summer industrial schedule. 


Fur seal, sea lion, and halibut contribute large quantities of protein to the 
diet of Pribilof Island residents. As discussed in Chapter [III (Sec. 
III.C.3), 3,384 fur seals were taken on St. Paul Island in 1985 under emergen- 
cy, interim-subsistencr regulations. In the next 2 years, the figure dropped 
to 1,300 and 1,700 fur seals, which may represent a more accurate reflection 
of fur seal use on the islard than the 1985 harvest count. Using the latter 
figures and the Zimmerman and Letcher (1986) empirically derived, dressed- 
weight figure of 27.5 pounds (12.5 kg per seal), the St. Paul harvest in the 
recent past has produced from 35,750 to 46,750 pounds (16,250-21,250 kg) of 
dressed fur seal meat annually. The NMFS has also considered a more specula- 
tive upper limit of up to 12,000 fur seals for both islands combined which 
would produce an annual subsisténce-harvest product of 330,000 pounds (150,000 
kg) of dressed fur seal meat. 
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An interruption or reduction of the annual subsistence fur seal harvest could 
be brought about if the resource were seriously effected by an oil-spill 
event. The present, annual subsistence harvest is controlled to the extent 
that authorization was established under the Marine Mammal Protection Act and 
monitored by NMFS personnel. In the future, the North Pacific Fur Seal 
Commission may be reestablished to oversee the harvest of this international 
resource in the event that the International Fur Seal Treaty Convention is 
reenacted. In either case, the authority exists to regulate the size of the 
annual harvest. Given the controlled nature of the harvest, restrictions 
could be placed on the number of seals to be taken if a serious biological 
effect were to occur to the fur seal population. Such restrictions could 
defer or reduce the annual harvest until the full consequences of biological 
effects were known or as a means of reestablishing the viability of the fur 
seal population. Such an action would result in the fur seal becoming un- 
available or accessible only to a limited extent as a subsistence resource. 
Simultaneous effects on other subsistence resources, such as sea lion, would 
compound the subsistence-harvest situation. 


Substitution of other subsistence resources might be considered in the event 
of the termination or reduction of the fur seal harvest. On the Pribilof 
Islands as a whole, the need to substitute for large quantities of seal meat 
with other resources could pose additional problems. Certainly birds could 
not be used entirely when the quantity of meat to be substituted is con- 
sidered. Even if this type of substitution would not pose additional biologi- 
cal problems, the amount of time and effort needed to pursue such a harvest 
would be prohibitive. The reindeer herd on St. Paul Island could be used to 
replace the loss, but this could decimate the herd, considering the large 
quantities of meat potentially required. Additional sea lions could be 
considered for harvest, but the hunting and landing of this species of sub- 
sistence resource requires special skills that are not generally available 
among the population. Furthermore, the resource may not be available in large 
numbers and may have been effected by the same adverse environmental effects 
as the ‘fur seal. Halibut probably would be considered a major optional 
source, since it is relatively plentiful and already used extensively for both 
commercial and subsistence purposes. 


If the effect to the fur seal population occurred after the subsistence 
harvest took place (from early July to early August), there would be no 
immediate subsistence problem that year. If the effect took place prior to or 
during the subsistence harvest, there would be at least 2 to 3 months of 
halibut fishing left that year, since halibut fishing takes place from mid-May 
through October. Although a substitution of basic resources may appear 
possible on the surface, there could be adverse consequences in diet and in 
the increased burden of time, effort, and cost placed on specific subsistence 
halibut fishermen and sea lion hunters. If commercial halibut fishermen were 
to become involved, there could be questions of compensation for fixed invest- 
ment costs and the donation of valued labor for a common community benefit. 
All things considered, however, probably more than just one resource would be 
used to substitute for lost fur seal meat, but the process of doing so would 
represent a significant disruption of normal subsistence activities. 


Although the authority exists to terminate or curtail the annual fur seal 
harvest, other factors must be considered in order to assess the potential 
consequences in the absence of such authority being exercised. Pribilof 
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Island residents could choose to terminate the harvest for fear of harvesting 
sick, dying, or injured seals or seals thought to have meat tainted by oil. 
Such a reaction occurred for a time in 1986 on St. George Island because sick 
seals were being encountered (Zimmerman, 1987, oral comm.). The geographic 
location of the fur seal rookeries on St. Paul Island is another factor for 
consideration. As shown on Figure III-14, the fur seal rookeries on St. Paul 
Island are located at Northeast Point, near the village site on the southern 
part of the island, and along coastline approximately half-way between these 
two areas. Some 15 miles separate Northeast Point and Reef Point; Zapadni 
Point and Reef Point are almost 4 miles apart. In the event an oil slick 
encountered the island, it is possible that not all of these widely separated 
sites would be contacted or contacted to the same extent. This also would be 
the case generally on St. George Island although the rookeries on the island 
are somewhat congregated on the northeasterly coastline. In either case, 
however, subsistence-scale sealing could be carried out at the unaffected 
rookeries or delayed sufficiently to permit healthy animals to be harvested, 
even though these later harvests may contain a higher proportion of female 
seals than is currently permitted (currently specified as not to exceed 
one-half of 1% of seals taken or a total of 5 female seals for harvests after 
August 8) (Federal Register, 51 FR 24824, 1986). 


As a consequence, it is possible for fur seals to become undesirable for use 
or available only in reduced numbers, but such conditions should not exceed 
one harvest season. This is a moderate level of effect, by definition (see 
Table S-2). The geography of effects to the rookeries also may be such as to 
partially mitigate harvest effects during the harvest period. In addition, 
fur seals could become unavailable for use or available only in reduced 
numbers in the event of an action by the management authority at the time to 
reduce the harvest, but this would be unlikely to affect more than one harvest 
period. This is because the subsistence harvest is not the size of the 
previous commercial harvest, it does not involve breeding segments of the fur 
seal population, and it is carried out under conditions (authorized under the 
Marine Mammal Protection Act) where the conclusion of how to carry out the 
seal harvest is more a matter of negotiation than unilateral decisionmaking. 
This leaves open avenues for modifying usual practices, which may include 
extending the harvest period, with full knowledge this could increase the 
proportion of female seals taken, or accentuating former practices, such as 
carrying out the entire subsistence harvest for both island communities on 
just one island. 


(2) Western Alaska Regions: The communities of western 
Alaska are shown on Figure III-19, and are distributed throughout the Norton 
Sound, Yukon-Kuskokwim Delta, Bristol Bay, and Aleutian Islands regions. 
Subsistence-harvest patterns within these regions are described in Section 
III.C.3. Using the scenario for the base case, effects on subsistence-harvest 
patterns in western Alaska regions may be less a result of the direct presence 
of Navarin Basin support personnel and facilities than their potential to 
affect subsistence resources that use the basin in a transitory or migratory 
way. Unalaska and St. Paul are the only places specified in the scenario 
where onshore facilities might be placed to support offshore activities in the 
Navarin Basin. The relative absence of personnel and facilities elsewhere in 
western Alaska means that effects on subsistence resources from sources such 
as increased harvest pressure, localized habitat modification, and local noise 
or other disturbance factors would also be absent. 
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There could be increased competition for goods and services at shorebase 
sites, but this should not produce an economic effect to subsistence from 
inflated prices. Offshore oil operators normally are self-sufficient in such 
frontier areas, relying on local businesses largely for expendable products 
where available, such as aircraft and vessel fuel. (This is discussed in 
Burden, Feldman, and Barloon, 1985.) Dispensing fuel at Unalaska, Cold Bay, 
or Bethel for offshore purposes would represent a continuation of existing 
service functions at these sites and, thus, not be apt to strain local 
capacities and affect local or regional levels of service. 


Based on the biological effects levels already examined, the relative absence 
of effects to groundfish, rockfish, shellfish, and the species of Pacific 
salmon found at different life stages in the Navarin Basin (sockeye, chinook, 
chum, and possibly coho) precludes effects from lease-sale activities on 
subsistence harvests in western Alaska that rely on these resources. The same 
general situation should exist for regional populations of marine and coastal 
birds. Local populations of these species on the Pribilof, St. Lawrence, and 
St. Matthew Islands could be affected, but it is unlikely that this would 
affect subsistence hunters. Considering the large number of marine and 
coastal birds that frequent these islands, it is likely that such resources 
would still be available in abundance for local harvest on the populated 
islands. Unpopulated St. Matthew Island is considered a source of marine and 
coastal birds by residents of the Yukon-Kuskokwim Delta region, but it is most 
likely that subsistence hunters from this region use a mixed group of bird 
resources from places more varied than from St. Matthew Island alone. 
Furthermore, if there were adverse effects to the marine and coastal bird 
populations of these islands, such effects are extremely unlikely to occur on 
all islands simultaneously. Localized effects to marine and coastal bird 
populations, therefore, should produce little change in patterns of resource 
harvest among subsistence users. 


In addition to the fur seal, the Steller sea lion and the Pacific walrus are 
the only other pinnipeds identified as incurring more than low seasonal 
effects from the proposal in the base case (see Table IV-17). Ice seals 
(including bearded, spotted, ribbon, and ringed seals) and polar bear are 
assessed to have low overall effects in the base case. Such low levels of 
effects to the populations of these species in the Navarin Basin suggest an 
unlikely prospect for abnormal change being brought about in 
subsistence-harvest patterns that rely on these resources. 


The Steller sea lion population of the eastern Aleutian Islands is identified 
as potentially affected by tankering spills for traffic using island-chain 
passages and, more specifically, Unimak Pass. Changes in abundance levels 
could be brought about for a portion of the Bering Sea sea lion population if 
the breeding population using the rookeries of the Eastern Aleutians were 
affected. Such changes could affect those western Alaska communities that 
harvest sea lions for subsistence purposes, but to an unknown extent, because 
little is known about the distributional characteristics of this population. 
‘Localized affects to hunters from eastern Aleutians communities should be no 
different from those to hunters from communities located elsewhere, since the 
effect generated would apply to the population as a whole rather than simply 
to a specific portion of the population. 
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Potential moderate effects to the Pacific walrus population of the Bering Sea 
‘could occur during the spring, when adults and young migrate northward on 
floes from the receding ice pack. By definition (see Table S-2), such a level 
of biological effect presupposes a change in abundance and/or distribution 
over one generation, with the extent of change unspecified. The population of 
the Pacific walrus in the Bering Sea is currently quite large and estimated to 
range from 200,000 to 300,000 animals. Im fact, there is speculation that the 
population of the herd may be larger than the food supply to sustain it 
(Federal Register, 51 FR 49577, 1985). Under Federal management (by FWS), 
Natives are the only ones permitted to hunt walrus and only for sub- 
sistence purposes. It was estimated in 1984 that more than 10,000 (including 
retrieved and unretrieved) walrus were taken for subsistence purposes in 
Alaskan waters. Based on this level of human predation, subsistence hunting 
accounts for roughly 3 to 5 percent of the Bering Sea walrus population. 


A moderate seasonal effect to the Bering Sea walrus population would more 
likely produce a reduction in abundance than a change in distribution because 
of the migratory nature of the species. Considering the size of the herd and 
the speculation going on over its biological viability, a reduction in 
abundance could be beneficial to the population in the long term but could 
produce short-term local affects for subsistence. Effects on walrus from 
Navarin Basin activities in the spring would have to take place just prior to 
or during the initial stages of the northern spring migration. With the 
St. Lawrence Island communities of Gambell and Savoonga being the first to 
hunt northerly migrating walrue in the spring, chis initial hunt would be 
jeopardized if oil from an oil spill were lodged in or on the ice floes 
carrying the walrus northward, if the waters near the floes were contaminated 
from ice-bound seepage, or if the spill oiled adults and young. Such 
conditions would make hunting from small open boats very difficult (and more 
dangerous than is normally the case) and could concaminate the meat of a 
portion of the herd. Effects from oil to ice and water should most likely be 
dissipated in time as the northward migration continues, and, thus, not 
present a deterrent for hunters at other community hunting sites. The loss in 
abundance that could take place should be diluted in time and space and not 
necessarily affect levels of abundance in other hunting areas. Gambell and 
Savoonga hunters, although at a disadvantage in the hunt, should be able to 
return with some portion of their anticipated annual catch, considering the 
experience of the hunters on St. Lawrence Island and the extreme dependence 
these communities have on walrus, which supplies about 70 percent of the total 
annual subsistence harvest (by weight) in both communities (see Table III-22). 
A reduction of this kind in the harvest of an important subsistence resource, 
such as walrus, is considered a moderate level of effect, where the reduction 
is the result of the resource being less available or desirable for use and 
the condition persists for not more than one season. 


Among the six species of endangered cetaceans known to inhabit the lease-sale 
area, the right, bowhead, fin, and humpback whales are assessed to have low 
effects from potential offshore activities; gray and sperm whales are expected 
to have very low effects. These levels of effect to far-ranging cetacean 
populations from potential events in the Navarin Basin are unlikely to affect 
subsistence hunting, since it is the population of the species as a whole that 
is hunted, not necessarily a previously affected localized subgroup. The same 
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proposition should hold for nonendangered cetaceans of the Navarin Basin (the 
minke, killer, and beluga whales and the Dall's porpoise) which are assessed 
as having very low effects from lease-sale activities. 


SUMMARY: Effects on subsistex:ce-harvest patterns in the base case are 
expected to be very low in th: potential marine-support-base community of 
Unalaska, but effects could resch moderate proportions on the Pribilof 
Islands. In Unalaska, the relative!y little change to subsistence-harvest 
patterns is the result of insignificant effects to locally used subsistence 
resources from pollution events and the limited added hunting and fishing 
pressures on such resources, since the base case is expected to contribute 
only a small added increment of enclave, resident, and total population. 


On St. Paul Island, even more conservative employment factors are expected to 
be at work because of the air-support base, with effects on the subsistence of 
island residents produced mainly from factors such as aircraft noise, other 
forms of industrial disturbance, and oil-spill incidents. Locally based 
enclave employees are expected to work on a rotation basis without housing for 
families. Im addition, the resources used for subsistence purposes on the 
island (fur seal, sea lion, and other types of seals) are not those generally 
used by mainland residents and are either difficult to acquire (such as with 
halibut) or subject to controlled acquisition (as with reindeer and all marine 
mammals). 


Among the important subsistence resources of St. Paul and St. George Island, 
the northern fur seal and breeding colonies of marine and coastal birds are 
expected to incur high seasonal effects, while low effects are forecast for 
sea lion and other types of seals. A speculative upper limit of some 12,000 
fur seals are needed annually for subsistence purposes on the Pribilof Islands 
which would produce a subsistence harvest product of 33,000 pounds of dressed 
meat. If the fur seal population were seriously affected by an oil-spill 
event, the fur seal (a resource of international interest) could become 
unavailable or accessible only to a limited extent or considered undesirable 
for use by local standards. Substitution of other subsistence resources for 
the quantities of meat involved for the islands as a waole would represent a 
significant disruption of normal subsistence activities. However, considering 
the geography of rookery locations on both islands and the limited harvest 
involved (compared with previous commercial harvests of around 25,000 mammals 
annually), it should be possible to carry owt a subsistence harvest despite 
serious oil-spill effects if measures are negotiated to extend the normal 
harvest period or otherwise accommodate subsistence needs--such as carrying 
out the entire subsistence harvest for both island communities on just one 
island. Disruptions such as this should not extend beyond the year of 
occurrence. 


In the regions of western Alaska, there should be a relative absence of 
industrial activity and population or employment associated with the proposed 
lease-sale area. Effects on biological resources which migrate through the 
Navarin Basin are examined in terms of effects on western Alaska subsistence- 
harvest patterns. Potential effects from offshore oil-spill events and other 
sources of disturbance or damage were found primarily in relation to the 
Pacific walrus population as it served western Alaskan subsistence needs. 


Most other marine mammals, endangered and threatened species, finfish and 
shellfish, and marine and coastal birds either do not experience effects 
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levels sufficient to influence subsistence-harvest patterns, or the results of 
effects are such as to produce little change in patterns of resource use among 
subsistence users. Effects on subsistence from effects to the Pacific walrus 
population in the spring are not evenly distributed, but pertain primarily to 
residents of St. Lawrence Island--the first people in the spring to hunt the 
walrus that migrate through the Navarin Basin and who depend on walrus for 70 
percent of their annual subsistence harvest. This initial hunt would be 
jeopardized if oil from an oil spill in the spring were lodged in or on the 
ice floes carrying the walrus northward, if the waters near the floes were 
contaminated from ice-bound seepage, or if the spill oiled adults and young. 
Such conditions would make hunting from small open boats very difficult (and 
more dangerous than is normally the case) and could contaminate the meat of a 
portion of the herd. Although at a disadvantage in the hunt, the experienced 
hunters from Gambell and Savoonga would be expected to return with some 
portion of their anticipated catch for that year. 


Using the levels of potential effect defined for this analysis (see Table 
S-2), subsistence resources could be periodically affected, but no apparent 
effects on subsistence harvests should be realized in Unalaska and other 
western Alaska communities, resulting in very low effects. On St. Lawrence 
Island and in St. Paul, subsistence harvests could be affected through a 
reduced availability or desirability for use of Pacific walrus and northern 
fur seal during at least one harvest season, resulting in moderate effects. 


Effects on Subsistence-Harvest Patterns): The effect of the base 
case on subsistenc rvest patterns is MODERATE in St. Paul and St. George 
and on St. Lawrence Island and VERY LOW in Unalaska and in other parts of 
western Alaska. 


k. Effects on Sociocultural Systems: This discussion is 
concerned with those communities that could be directly or indirectly affected 
by Navarin Basin Sale 107. Under the scenario for this sale (see Sec. 
II.A.2.a), communities that potentially could host petroleum industry 
offshoresupport facilities include Unalaska, as a marine-support base, and St. 
Paul as an air-support base (see Sec. III.C.4 for the description of these 
communities). St. Lawrence Island's sociocultural systems (the communities of 
Gambell and Savoonga) also are analyzed because there could be effects on 
subsistence harvests of walrus, which migrate through the lease-sale area. 
This analysis does not include the remainder of the Norton Sound, Yukon- 
Kuskokwim Delta, Bristol Bay, and Aleutian Islands regions surrounding the 
Navarin Basin because there will be no additional population growth (see 
Appendix B), industrial activities (see Sec. I1.A.2.a), or effects on subsis- 
tence harvests (see Sec. IV.B.2.4). 


For the purpose of effects assessment, it is assumed that effects on social 
and cultural systems of organization could be brought about at the community 
level, predominantly by added population, industrial activities, or effects on 
subsistence harvests associated with the sale. Potential effects are evalu- 
ated relative to the primary tendency of introduced social forces to support 
or disrupt existing systems of organization, and to the duration of such 
behavior. The topics covered in this analysis involve social organization and 
cultural values. 
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An analysis of the social crganization of a society involves examining how 
people are divided into social groups and networks. Social groups are gene- 
rally based on kinship and marriage systems, as well as nonbiological alliance 
groups formed by such characteristics as age, sex, ethnicity, and community. 
Kinship relations and nonbiological alliances serve to extend and ensure 
cooperation within the society. Social organization could be affected by an 
influx of new population causing growth in the community and/or change in the 
organization of social groups and networks. 


Disruption of the subsistence cycle could also change the way these groups are 
organized. Activities such as the sharing of subsistence foods are profoundly 
important to the maintenance of family ties, kinship networks, and a sense of 
community well-being (see Sec. III.C.4). USisruption of the subsistence cycle 
could undercut the system of traditional leadership and threaten the communi- 
ty’s stability. This disruption also might create a disruption of family 
ties, kinship networks, and the community's sense of well-—being--something 
that would damage the social bonds that hold the community together. Any 
serious disruption of sharing networks could appear in a community as a threat 
to their way of life and could set off an array of emotions--fear, anger, 
frustration, and a sense of loss and helplessness. Perceived threats to 
traditional subsistence activity (and its psychological importance in these 
sharing networks) is an important source for the anxieties about oil develop- 
ment. 


An analysis of cultural values looks at values shared by most members of a 
social group. These values are shared conceptions of what is desirable. They 
are ideals that the members of some social group accept explicitly or impli- 
citly. Forces powerful enough to change the basic values of an entire society 
would include a disturbing change in the physical conditions of life; funda- 
mental cultural change imposed or induced by external forces, such as when an 
incoming group induces acculturation of the residing group; or when a series 
of fundamental technological inventions changes the physical and social 
conditions. Such changes in cultural values can occur slowly and impercep- 
tively or suddenly and dramatically (Lantis, 1959). Cultural values in the 
study area include strong ties to Native foods, to the environment and its 
wildlife, to the family, to the virtues of sharing the proceeds of the hunt, 
and to independence from the world outside the local community (see Secs. 
III.C.3 and 4). A serious disruption of subsistence could alter these cul- 
tural values. For the system of sharing to operate properly, some households 
must be able to produce--rather consistently--a surplus of subsistence goods. 
It is more difficult for a household to produce a surplus than to adequately 
satisfy its own needs. For this reason, sharing, and the supply of subsis- 
tence foods within the sharing network, could be more sensitive to harvest 
disruptions than the consumption of these foods by active individual pro- 
ducers. 


Although sociocultural systems are segmented for analysis purposes, the 
totality of these systems for a culture is the means of identifying, organi- 
zing, and explaining what is important in the environment around them. These 
are not static systems. They are dynamic systems occurring between stabiliz- 
ing and destabilizing forces of change. 


road 
J 


(1) Umalaska: According to the community population 
assumptions described in Appendix B, peak-resident and -enclave population 
(associated with production activities) at Unalaska would begin in the year 
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2000 and represent, at most, less than 14 percent of either population 
category as well as the total population. Enclave population (generally at a 
level of some 147 people from 2000 onward) would be anticipated to work in 
Unalaska on a rotation basis, be without families in the community, and 
commute regularly to residences located elsewhere. The added resident 
population, of generally 190 people after the year 2000, reflects about 90 
jobs generated in the community and could represent that many new households 
if all jobs were filled by newcomers. 


The relatively small added increment of resident, enclave, and total 
population contributed by the base case suggests this presence in Unalaska 
would be relatively insignificant as a factor for changing the social 
organization or cultural values of the community. Effects on subsistence 
harvests by the added population, as analyzed in Section IV.B.2.{, should be 
insignificant as 2 means for changing the social ors imization or values of the 
community. Whatever social discord that may have ensued initially from the 
introduction of the OCS marine-support function (with previous lease sales) 
may be reintroduced, but not to an appreciable extent because this function is 
compatible with those historically carried out within the community. The 
characteristics of the population would be comparable with those of the 
community as a whole, although threats to renewable resource harvests could be 
perceived by the fisheries segment of the population. Potential dissension 
could arise in the community over such matters, but the likelihood of 
long-term, chronic conflict is unlikely in light of the resource development 
orientation of both fisheries and petroleum segments of the population. Those 
aspects of the social organization in Unalaska, already under stress from 
economic development, generally may be affected by the added increment of 
OCS-related population but to a marginal extent. 


The trend toward the displacement of rural cultural values and orientations, 
already evident in Unalaska (see Sec. III.C.4), is expected to continue in the 
base case. The heterogeneity of value systems in the community should con- 
tinue to cause intergenerational identity conflicts among residents, which 
could result increasingly in conflict, stress, and problems associated with 
substance abuse. However, the additional population from the base case would 
only contribute marginally to this trend. 


(2) Pribilof Islands: This discussion centers on St. 
Paul as the community on the Pribilof Islands primariiy affected as a result 
of the base case. Discussion of indirect effects on the community of St. 
George is also provided. The discussion includes the effects of population 
growth (see Appendix B), industrial activities (Sec. II.A.2.8), and effects on 
subsistence resources (Sec. IV.8.2.j) as they relate to social organization, 
cultural values, and the interrelationship of the effects of stress on these 
systems. 


Social Cegantz ation: The social organization of St. Paul includes many 
eatures of traditional Aleut culture (see Sec. III.C.4), including extended 
family households, kinship networks that organize much of the community's 
subsistence production and consumption levels, informally derived systems of 
respect and authority, and stratification between families that focuses on 
success at subsistence endeavors and access to subsistence technology. These 
non-Western elements of social organization could be altered to become less 
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Oriented towards the family and could exhibit a rise in the number of nuclear 
families and a breakdown in kinship networks. These changes could occur as a 
result of base-case-induced social conditions in St. Paul. These social 
conditions are the result of the following alterations to the population: an 
increase in the size of the resident community through return of former 
residents and a reduction in outmigration; workers living in an enclave on the 
island; offshore workers traveling through St. Paul enroute to offshore 
employment; and indirect effects as a result of changes to the subsistence 


cycle. 


The resident population on St. Paul Island in the absence of the lease sale is 
assumed to decline somewhat through 1991 and 1996 and reach an assumed stable 
state of around 470 people by the year 2001. As a point of reference, the 
community of St. Paul had a population of 466 in i987, according tc State cf 
Alaska revenue sharing data (State of Alaska, Dept. of Community and Regional 
Affairs, 1988). The increase in resident population associated with the base 
case of around 60 people from 2006 onward is presumed to consist predominantly 
of Aleut people and be brought about by some inmigration and a reduction of 
outmigration because of the increased availability of jobs on the islend. In 
the base case, the onshore-resident population of St. Paul associated with the 
sale constitutes 11.3 percent (60 people) of the total population in the long 
term, and a lesser amount prior to 2001. The size of the resident population 
in the community is established with an upper limit of 530 people in the base 
case, which is considered a justifiable limit to growth under the terms of 
base-case conditions and in light of the special geography and composition of 
the ccamunity. Because of these changes, St. Pavi's resident population might 
acquire a new demographic profile, including a higher percentage of males 25 
to 40 years old, a larger adult population, and a greater number of single- 
individual households, and married couple households with a small average 
number of children. 


The nonresident population associated with the base case includes workers 
temporarily housed on the island in an enclave and workers situated on the two 
offshore production platforms that use the St. Paul airport to travel to and 
from the area. St. Paul Island is assumed to house an onshore enclave popu- 
lation during facility construction of 111 in 1992. The enclave population on 
the island ranges from 13 to 44 people between 1993 and 1999. The enclave 
population during the production phase, beginning in 2001 and following the 
last construction period, is expected to be maintained at a level of 75 
people. As in Unalaska, the enclave population is assumed to be without 
families, work on a rotation basis, and commute to residences located 
elsewhere when not housed temporarily on the island. Employment offshore 
St. Paul Island reaches peaks of more than 600 worxers during the construction 
periods of 1998 to 1999 and 2001 to 2002. In the years prior to production, 
the number of offshore workers is estimated to range from 83 to 355. After 
production starts, employment offshore is anticipated to be maintained at a 
level of 421 people. 


With an enclave on the island, social interaction of oil industry workers with 
St. Paul residents could take place, since the island is only about 4 miles 
long and 7 miles wide. The continual intermixing of enclave oil workers and 
local residents would result in similar changes in the social structure as it 
would with added resident population. However, the base-case enclave popula- 
tion is about the size of the increased resident Aleut population, or less 
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than 12 percent of total population when total resident and enclave population 
(including non-OCS enclave) are combined. Despite this relatively small 
proportion of total population, however, the location of the enclave is 
important as a means of minimizing interaction, if considered desirable by the 
community. 


The offshore workers passing through the St. Paul airport could interact with 
local residents because of the proximity of the airport to the community (2.5 
miles), the orientation of St. Paul residents to the airport because of its 
function as the primary gateway to the outside for passengers and cargo, and 
the high potential of air-traffic delays of hours or days due to weather. 
Other instances of increased interaction would occur with local residents 
employed in oil industry jobs mingling socially with fellow workers in town, 
at the enclave, or elsewhere on the island. 


While some enclave workers and offshore workers passing through the airport 
could exhibit a respect and understanding of the Aleut culture in St. Paul, 
others could come equipped with prejudices too ingrained to be modified by 
experience. Some of the interactions of oil workers with the local Native 
population could be unpleasant. It is likely that the residents of St. Paul 
would be concerned about the influx of nonresidents to the island and worried 
about this white, Western culture dominating their society more so than in the 
past. This concern combined with negative, unpleasant interactions with 
non-Natives could lead to a growth in racial tension. Each instance of an 
obvious or subtle prejudicial act could have increased effects at the individ- 
ual level. The growth of negative expectations could outstrip the actual 
frequency of conflict. 


For example, St. Paul has already begun experiencing sociocultural changes 
since NMFS withdrew its support for the commercial fur seal harvest in 1983. 
According to information gathered by Braund (1985, oral comm.), the community 
of St. Paul has been transformed “almost overnight" from a quiet, small 
government community to a “bustling community with lots of strangers coming 
and going, trucks driving the streets at all hours, and a general feeling of 
increased activity." These changes are the result of the construction of the 
port and harbor, which has provided jobs for community residents; but this 
change has produced some social effects as well. As an indicator of this, 
stipulations were imposed for the construction of the helipad in an attempt to 
diminish many of these effects: "no private vehicles, no firearms, no booze, 
no unauthorized visits by islanders in camps, no sightseeing by transient 
workers, and flight schedules are arranged to limit the amount of time workers 
are in town" (Braund, 1985, oral comn.). 


Problems could arise from housing workers in an enclave on the island or from 
workers passing through the community. As an example, although the oil 
industry strictly forbids the consumption of alcohol and drugs when workers 
are in camp, many alcohol- and drug-related events frequently occur in Prudhoe 
Bay and Kuparuk (Armstrong, 1988, oral comm.). In Prudhoe Bay, it is often 
the service industries that have not complied with enforcing the ban on 
alcohol. The increased availability of drugs and alcohol on St. Paul as a 
result of the increased traffic through the airport, an increased number of 
visitors in town, and enclave workers associating with the local residents 
could be disruptive to the social well-being of the community. On St. George 
in the summer of 1985, most temporary workers were housed in an enclave on the 
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side of the island away from the community--a situation which worked quite 
well. However, workers who stayed at the hotel in town created a lot of 
unpleasant feelings and tensions among St. George residents (Shultheis, 1985, 
oral comm.). An example of such events increasing with an enclave in close 
proximity to a community is found in Nuiqsut, which is within 35 miles of 
Kuparuk and 65 miles from Prudhoe Bay. Although not accessible by road 
year-round, the community is connected to the enclaves by a winter road and by 
air. There is some indication of an increase in social problems (consumption 
of alcohol and drugs, sexual abuse, domestic violence) in Nuiqsut at a rate 
higher than in other North Slope communities (Armstrong, 1988, oral comm.). 
Although there may be additional reasons for tifferences in social problems in 
Nuiqsut, it is clear that the proximity tc ihe enclaves enables the residents 
easier access to drugs ana alcohol, and that this increased accessibility 
affects the social health of the community--an effect which could also occur 
in St. Paul as a result of the base case. Any effects on the social health of 
St. Paul would have ramifications in the social organization, as it could 
cause dissension in the family unit and a breakdown in the kinship networks so 
vital to Aleut culture. 


Effects on subsistence in St. Paul, as a result of the base case, are expected 
to be moderate, with potential effects resulting mainly from a reduced avail- 
ability or desirability for use of northern fur seals during at least one 
harvest season. The fur seal is “the backbone of subsistence" on St. Paul 
Island, and unique in that it is a totally predictable resource. While other 
resources fluctuate yearly or are dependent on weather conditions for their 
procurement, the fur seal has always been the most important subsistence 
resource (Veltre and Veltre, 1983). To even briefly put this resource at 
risk--or create a fear of losing it--could create a great deal of social 
stress on the people. The 1985 harvest was the first time the fur seal 
harvest was only a subsistence harvest and not a commercial harvest (Zimmerman 
and Letcher, 1986). Subsistence harvests of northern fur seals have taken 
place each summer since then. 


The subsistence fur seal harvests to date have retained the crew structure 
used during the previous commercial harvests. Disruption to the seal harvest 
as a result of an oil spill (see Sec. IV.B.2.j) could disrupt the crew struc- 
ture and have ramifications in the social organization through loss of status 
and a decrease in community sharing networks. A disruption of subsistence 
task groups could cause a breakdown in family ties and the community's sense 
of well-being. Tensions and anxieties could be caused by OCS activities 
perceived as a threat to fur seals and other subsistence resources, especially 
if oftshore operations are visibly evident and the islanders do not perceive 
OCS development as a benefit to them. 


Cultural Values: Cultural values and orientations (see Sec. III.C.4) can be 
affected by interaction with new residents, changes in the social organization 
and demographic composition, changes in the economy, and alterations to the 
subsistence cycle. As the population on the island grows and interaction with 
oil industry workers increases, it is possible for an increased trend towards 
the displacement of Aleut cultural values and orientations to become evident. 
However, this is not expected in the light of the size of the enclave under 
consideration in the base case and the conditions for resident employment. 
Although structural change in community values and institutions is not 
expected as a result of the base case, existing institutions will still be 
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strained even under these limited conditions, especially in the light of 
_ effects resulting from NMFS withdrawal and the tensions posed in trying to 

create a new economy for the island. Interaction with oil industry workers 
could result in increased racial tension and an increased availability of 
drugs and alcohol. As a result, tensions could be created that would result 
in incre*sed incidents of socially maladaptive behavior and family stress that 
potentially could strain traditional Aleut institutions in terms of 
maintaining social stability and cultural continuity. 


As a result of the NMFS withdrawal from sealing, the Aleut perspective has 
shifted from working for the Federal Government (where there was little 
incentive for independent initiative), to a rise in entrepreneurialism and 
individualism. The St. Paul Aleuts have realized that their only hope for 
economic survival is to pursue new forms of employment (Braund, 1985, oral 
comm.). This shift to more individualistic and entrepreneurialistic thinking 
indicates the beginning of an alteration in traditional Aleut values that 
previously have been more oriented towards cooperation and sharing. There 
also has been "a cecent shift in the intensity and frequency of some community 
activities such as basket socials, masking (Russian Orthodox New Year), and 
village participation in weddings" (Braund, 1985, oral comm.), which ind‘cate 
a renewed desire to maintain Aleut traditions. Although the degree of 
intensity of these changes is not yet documented nor quantifiable, it appears 
that they are trends that would continue and be partially attributable to the 
base case. 


The Effects of Stress: Effects on sociocultural systems are often indicated 
by rising rates of mental illness, substance abuse, and violence. This has 
proven true for Alaskan Natives who, since the 1950's, have been faced with 
increasing acculturative pressures. The rates of these occurrences far exceed 
those of other American populations such as Alaskan non-Natives, American 
Natives, and other American minority groups (Kraus and Bufflier, 1979). While 
such behaviors are individual acts, the rates at which they occur vary among 
different groups as well as through time. 


These changing rates are recognized as the results of a complex interaction of 
interpersonal, social, and cultural factors (Kraus and Buffler, 1979). 


Psychic stress leads to social pathologies, and such problems could result 
from people being socialized for a lifestyle that no longer exists (Brower, 
1980; see also Kiev, 1964, 1972; Chance, 1966; Murphy, 1965; Milan, 1964). 
New routes to success, created by development, could contradict the more 
traditional patterns of reciprocity and egalitarianism and lead to social 
conflict and feelings of guilt (Hippler, 1969). Conversely, people may 
identify with new goals that are inaccessible «z tor which they lack skills. 
This leads to lowered self-esteem and increased anger and frustration (Chance, 
1965, 1966; Chance, Rin, and Chu, 1966; Kiev, 1964; Murphy, 1965). Problems 
of self-image are critical to the development or nondevelopment of social 
pathologies (Chance, 1966). The substitution of one set of nominative behav- 
ior for another could disrupt the standard set of expectations, predictions, 
end responses used to understand social settings. This too leads to lowered 
self-esteem and increased frustration (Erasmus, 1961; Kiev, 1964). The nature 
and direction cf change may not be clearly understood, or it may accelerate 
and “overload” the existing sociocultural system (Murphy, 1965). Such a 
situation decreases the sense of control and increases perceptions of an 
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external threat as well as psychic stress. A sense of control is particularly 
important for adjustment (Chance, 1966), just as a semse of an uncontrolled, 
external threat is particularly detrimental (Kiev, 1964; Murphy, 1965). 


Change itself, even though induced primarily by forces outside the 
communities, does not necessarily cause the levels of psychic stress that lead 
to pathology (Inkeles, 1973). Besides, not all sociocultural change (directly 
or indirectly related to oil development) may be negative. Higher levels of 
employment, better health programs, and improved public services must be 
viewed as possible positive sociocultural effects from regional oil develop- 
ment. Employment of underemployed resident Aleuts in offshore or related 
operations could assist in filling the economic vacuum created by Government 
withdrawal of support for the fur seal industry. Already the current increase 
in employment opportunities on St. Paul has helped in decreasing the suicide 
rate since the NMFS withdrawal (Braund, 1985, oral comm.). Income from oil 
industry employment could improve living conditions in the context of the 
withdrawal of commercial fur sealing, although major dependence on a 
nonrenewable-resource-based economy could cause long-term social costs at the 
time of resource depletion. 


Contrary to sentiments found in many other rural Alaskan communities, the 
leaders in St. Paul are seeking development of St. Paul as a support facility 
for the oil industry. In response to the NMFS withdrawal of fur sealing, the 
Overall Economic Development Plan (OEDP) Committee of St. Paul has addressed 
the issue of future economic growth in the community. In a recent update of 
the OEDP, the following sectors were suggested for economic development : OCS 
support, fisheries, marine-support services, and tourism (Stephen R. Braund 
and Associates, 1985). While the leaders are in favor of OCS development, it 
is not clear if these sentiments are held by the majority of the people. 
While conducting research for a study for the MMS, Alaska OCS Region, Social 
and Economic Studies Program, McNabb (1985, oral comm.) found that only 2 out 
of 12 families interviewed voiced a fear of OCS development, of losing their 
subsistence way of life, or of losing their Aleut traditions. Although this 
is not a representative sample, it seems to indicate that there may be more 
acceptance of OCS development in St. Paul in the face of the economic 
difficulties the islanders are facing with the withdrawal of support for the 
commercial fur seal harvest. St. Paul residents seem to recognize that the 
people need to change to an entrepreneurial system now that their dependency 
on the Federal Government has ended. 


It also should be noted that St. Paul and St. George residents have a 
different economic history compared to other rural Alaskan communities. 
Pribilof residents are accustomed to full employment opportunities and to a 
steady income (Shultheis, 1985, oral comm.). The removal of secure employment 
opportunities with the removal of NMFS support of the fur seal industry has 
created a w.ilingness to accept development. This zesignation to, and in some 
cases, acceptance or encouragement of development could be crucial to the 
effects which could occur as a result. If there are benefits to the local 
residents, and not just to outsiders, there would also be more willingness to 
acvept it. The feelings of loss or frustration should be diminished somewhat, 
particularly if the people of St. Paul feel that they have some control. A 
sense of control is central to successful adjustment. 


(3) St. George: Any sociocultural effects felt in 
St. Paul would be felt to a lesser degree in St. George due to the close ties 
and interrelationship of the two communities ‘see Sec. III.C.4). The changes 
in the sociocultural systems on St. George should be similar to changes found 
in St. Paul in social organization and cultural values and orientations, but 
could change at a slower pace and with less intensity since there would not be 
any additional population on St. George nor interaction with enclave workers. 
Estimates have not been made of the number of residents who might temporarily 
move to St. Paul from St. George in search of OCS-related employment. The St. 
George city planner, Mary Shultheis (1985, oral comm.) felt that if the 
employment situation were poor in St. George, it is likely that residents 
would first seek employment on St. Paul before seeking employment elsewhere, 
as was the situation in the summer of 1985. The current housing situation in 
St. Paul would not allow for an abundance of workers from St. George to move 
permanently to St. Paul; however, these workers would be able to stay with 
relatives in St. Paul on a temporary basis as occurred in the summer of 1985. 
There is no anticipation of a "mass exodus" of St. George residents to St. 
Paul, primarily because the leaders in St. George are working on their own 
economic development plans to avoid this situation. 


(4) St. Lawrence Island: Effects on the sociocultural 
systems of the communities of Gambell and Savoonga on St. Lawrence Island 
could be experienced as a result of effects on their subsistence-harvest 
patterns. Other causal agents do not apply on St. Lawrence Island because 
there will be no additional population growth or industrial activities. 


Effects on St. Lawrence Island subsistence-harvest patterns are expected to be 
moderate because of a reduced availability or desirability for use of Pacific 
walrus (see Sec. IV.B.2.j.). Other harvests are expected to experience 
insiguificant effects as a result of the base case. Walrus is an important 
species not only because it provides a large proportion of their subsistence 
meat but also because it exemplifies the meaning of subsistence and the 
importance of harvesting and sharing as well as providing additional income 
for local ivory carvers (see Sec. III.C.4). The organization of the crews for 
walrus hunting helps delineate important social and kinship ties within each 
community. The sharing of walrus meat does this as well. This organization 
also reaffirms ties of kinship between Gambell and Savoonga and joins these 
islanders to family and friends on the mainland (Little and Robbins, 1984). 
The social organization and cultural values of St. Lawrence Island residents 
would not be expected to change as a result of a minor fluctuation in walrus 
harvest levels during one harvest season. Subsistence is, by its very nature, 
cyclical and variable as to the accessibility to subsistence resources. It is 
expected that harvests vary from year to year, sometimes with substantial 
variation. 


Effects on sharing networks and subsistence task groups are likely to be small 
and intermittent. However, tensions and anxieties caused by possible disrup- 
tions could occur. Despite this, it is likely that task groups, kinship 
networks, sharing, and the community's sense of well-being would not be 
disrupted with a small effect on an annual walrus harvest, nor would there be 
a tendency to replace the sharing networks and task groups. 


SUMMARY : Effects on the sociocultural systems of Unalaska from added 


population associated with marine-support operations are expected to be 
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insignificant as a factor for changing the social organization or cultural 
values of the community. An air-support base and a small enclave of non- 
Aleut workers sited on St. Paul Island could cause some long-term disruption 
of sociocultural systems but not serve as factors for displacing existing 
social and cultural systems of organization. The moderate effects to the fur 
seal harvest could produce short-term disruptions of sharing systems and task 
groups but should not lead to a tendency toward their displacement. Oil-spill 
effects on the fur seal harvest would produce social tensions on the Pribilof 
Islands which could, in turn, lead to raised levels of socially dysfunctional 
behavior. Sociocultural effects are expected to be long term but not to the 
extent of displacing traditional Aleut social organization or cultural values. 


The close ties between St. George and St. Paul families and the number of 
Aleut residents likely to travel from St. George to St. Paul to work would be 
likely to cause effects on the sociocultural systems in St. George similar to 
those found on St. Paul, with long-term effects and a trend towards disruption 
but not displacement of sociocultural systems. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island 
residents would not produce short-term disruptions of sharing systems and task 
groups, and there would be no tendency toward the displacement of socio- 
cultural systems on St. Lawrence Island. 


CONCLUSION (Effects on Sociocultural Systems): The effect of the base case on 
sociocultural systems is expected to be MODERATE in St. Paul, LOW in St. 
George and Unalaska, and VERY LOW on St. Lawrence Island. 


l. Effects on Archaeological Resources: Archaeological 
resources in the Navarin Basin and adjacent onshore areas could be adversely 
affected by oil exploration and development and production activities proposed 
for the base case. 


(1) Offshore Archaeological Resources: There are areas 
containing a high probability of human habitation sometime in prehistory 
around the Pribilof, St. Matthew, and St. Lawrence Islands. Recent bathy- 
metric information shows that these areas are emergent and could have once 
been inhabited by early man (Dixon, Sharma, and Stoker, 1976; USDOI, MMS, 
1983a). However, these areas would not be affected since they are not in the 
proposed sale area. 


The Navarin Basin Sale 107 area does not contain any blocks located over 
significant landforms which have other than a low potential for archaeological 
site occurrence. Even if prehistoric resources existed in the sale area, the 
survival of these resources by burial in potentially undistributed sediments 
is unlikely. Also, the identification and detectability of buried or pre- 
served resources would be extremely difficult and such prehistoric resources 
would not be discovered or identified by existing geophysical techniques. 
Because few archaeological resources are expected in the sale area and siting 
platforms would disturb very few, if any, sites, effects on archaeologica’ 
resources would be very low. 


(2) Onshore Archaeological Resources: Onshore archaseo- 
logical resources are discussed in Section III.C.5. These resources cuuid be 
affected by oil-spill-cleanup activities if an oil spill contacted the beach. 


9 
3 IV-B-95 


Moving heavy equipment to the beach could require access roads, and the use of 
the equipment for cleanup could also adversely affect onshore resources. One 
area where cleanup could occur due to oil spills would be the Unimak Pass area 
(land segment 5). For spills of 1,000 barrels or greater, this area has a 
2-percent combined probability of being contacted by an oil spill. St. Paul 
and Unalaska, being supply and support bases, could be affected by an 
increased population associated with support-base activity. The effects 
resulting from an increase in population would be temporary and reversible 
because the historical sites and some archaeological sites are protected. The 
effect of increased population on such sites would be low. 


(3) Shipwrecks: Activities related to oil exploration 
and development, such as the placing of platforms, could affect historic 
shipwrecks in the area. Twenty known shipwrecks, dating from 1851 through the 
early 1900's, occurred near beaches at Unimak Pass. The transportation of 
oil-spill equipment to the beach by overland transportation may be required. 
If such transportation occurred, shipwrecks on the beach or in the nearshore 
area could be damaged or disturbed byoil-spill cleanup activities such as 
plowing, bulldozing, or sand removal. However, due to existing laws pro- 
tecting these sites, it is expected that such adverse effects would be low. 
Consequently, effects on shipwrecks onshore, nearshore, and on submerged lands 
would be low. 


SUMMARY: Because few archaeological resources are expected in the sale area, 
the siting of platforms weuld disturb few, if any, archaeological resources. 
Onshore archaeological resources and shipwrecks could be affected by beach 
oil-spill-cleanup activities if a spill occurred and contacted land (Unimak 
Pass area), and population increases associated with support-base activities. 
However, these effects would be temporary and reversible. As a result, 
effects on archaeological rescurces would be low. 


CONCLUSION (Effects on Archaeological Resources): The effect of the base case 
on archaeological resources is expi.ted to be LOW. 


m. Effects on Land Use Plans and Coastal Management: 


(1) Effects on Land Use Plans: The effects on land use 
are primarily associated with the following types of uses: (1) land require- 
ments of onshore developments serving OCS leases (air- and marine-support 
bases), and (2) land use demands resulting from increased residential popula- 
tions. 


The hypothetical siting of petroleum exploration and development infrastruc- 
ture at the cities of Unalaska and St. Paul would pose the most problems in 
terms of conflicts with other use demands. 


Unalaska: The development strategy for the Navarin Basin Sale 107 utilizes 
Unalaska as a marine-support base because of its strategic location near 
Unimak Pass, good natural anchorage, and existing marine infrastructure. The 
Offshore Systems, Inc. (OSI) marine-support facility at Captains Bay should be 
adequate to support exploratory drilling activities. This facility, designed 
to oil industry specifications, was established by ARCO in 1982 to support 
Bering Sea COST wells and exploration activity for the Navarin Basin Sale 83. 
The OSI leases 40 acres (16 hectares) of a Native allotment and has an option 
to lease an additional 80 acres (32 hectares). 
322 
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To support development and production activities, the facility could require 
expansion to provide additional dockside space, warehousing, and open-air 
storage. Actual use would depend on the amount of production activity. 
Because the existing facility should be adequate for industry's needs, compe- 
tition for industrial lands between the oil industry and the burgeoning 
groundfish industry should be minimal. 


The Unalaska community development plan has allocated 1,276 acres of land for 
residential uses in four categories according to density of dwellings and 
character of development. Based on the comprehensive plan, enough develop- 
able, residentially zoned land exists to accommodate residential demands of 
OCS and groundfish activities. Aithough developable lands exist, land may be 
difficult to obtain since the Ounalashka Corporation owns 79 percent of the 
land in Unalaska and has no short-term plans for land sales. Land may have to 
be leased by industry from the corporation to provided residential lands for 
their employees. 


St. Paul: Until recently, planning for St. Paul has acknowledged a potential 
for oil and gas exploration activities in the area; however, this potential 
was estimated as low and little consideration to St. Paul's importance was 
given. St. Paul's role has changed dramatically as the island has provided 
helicopter-support services and transient-crew-quarter facilities for explo- 
ration activities in the Navarin Basin. Continued use and expansion of 
OCS-support facilities on St. Paul Island is being encouraged by the city; 
however, careful consideration is being given to the potential environmental 
and cultural effects (Stephen R. Braund and Associates, 1985). 


The St. Paul Comprehensive Plan and Coastal Management Plan have considered 
effects beyond current helicopter-support services and transient-crew-quarter 
facilities and have identified harbor-area-siting locations for water- 
dependent facilities. In addition, basic infrastructure improvements are 
being planned, including extension of utilities to the airport area to acconm- 
modate future development. Pribilof Offshore Support Services, a subsidiary 
of the Aleut Corporation, developed a 7-acre base (currently closed) adjacent 
to the St. Paul airport to support exploration activities for Sale 83. This 
area would be adequate to support Sale 107 activities. 


Development could occur in three sreas: the development corridor, the 
village, and the harbor. The develiopmert corridor would support the enclave 
devi iopments, air-support services, and crew and employee quarters. The 
village would support secondary services, such as retail and commerce activi- 
ties, in addition to water-related (but not water-dependent) uses. Finally, 
the harbor area would support the water-dependent infrastructure for transpor- 
tation of construction and development materials. 


It is St. Paul's intent to accommodate the needs of the OCS oil industry while 
t itigating its potential effects on the island, as well as encouraging the 
continued development of a fisheries-based local economy that would sustain 
island residents into the next century--long after oil production would cease. 
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SUMMARY: The development of marine- and air-support bases in Unalaska and St. 
Paul, respectively, may infringe on potential land uses in these communities. 
Existing marine-support facilities in Unalaska would be adequate for explora- 
tory activities. To support development and production activities, this 
facility may require expansion; however, due to the availability of lands 
adjacent to the facility, conflicts with other potential land uses would be 
minimal. The St. Paul Comprehensive Plan has identified areas where potential 
support-base activities could occur. In addition, a facility was developed 
adjacent to the St. Paul airport to support Navarin Basin Sale 83 exploration 
activities. The development of support bases in Unalaska and St. Paul would 
have a low effect on land uses in these communities. 


CONCLUSION (Effects on Land Use Plans): The effect of the base case on land 
use in Unalaska and St. Paul, is expected to be LOW. 


(2) Effects on Coastal Management: Areas of particular 
concern with respect to this lease sale include offshore areas (Unimak Pass, 
the ice edge, the shelf edge, and polynyas), land forms in the Bering Sea (the 
Pribilof, St. Lawrence, and St. Matthew Islands), and the communities of 
Unalaska and St. Paul. The statewide standards of the Alaska Coastal Manage- 
ment Program (ACMP), and the district-specific policies of the Censliulriit 
Coastal Management Program (CCMP), the Aleutians East Coastal Resource Service 
Area (CRSA) Coastal Management Program (AECMP), the St. Paul Coastal Manage- 
ment Program (St. Paul CMP) and the Bering Straits CRSA Coastal Management 
Program (BSCMP) are most clearly related to effects that are expected to occur 
as a result of this lease sale. (see Sec. III.C.6 for the status of these 


programs). 


Because policies in the district programs usually supplement and do not 
replace the standards of the ACMP, the analysis is framed around relevan. 
State standards. Standards included for analysis are those for coastal 
development, geophysical hazards, energy-facility siting, subsistence, habi- 
tats, and air, land, and water quality. District policies approved by the CPC 
are incorporated where appropriate; the linkages between these policies and 
the standards are guided by those in the Revised Findings and Conclusions 
prepared by the Division of Governmental Coordination (DGC) for each district. 


Coastal Development (6 AAC 80.040) and Siting Energy Facilities (6 AAC 
80.070): Coastal development policies reinforce the COE regulations on 
development in waterways and on wetlands. The water-dependent nature of 
coastal developments is a prime criterion for permitting development along the 
shoreline. In Unalaska, backup space for coastal uses is scarce. Presumably, 
industry would not select to use shoreline acreage for development that is not 
dependent on a coastal location since it would create additional limitations 
on the necessary backup area. Therefore, no conflicts with the coastal 
development standard would be expected. Development assumed to occur in St. 
Paul wou.d be built consistent with these policies for coastal development 
(see Sec. IV.B.2.m); only water-dependent elements would be constructed near 
the port facility. The remainder would be placed on uplands that the 
residents consider appropriate for development. 


Conformance with most elements of the standard for siting energy facilities 
also should occur. First, it is required that adverse em ironmental effects 
be minimized. This is reinforced by the requirements that allow only minimal 
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site clearing, dredging, and construction in productive habitats, and require 
that facilities be located in areas where winds and air currents can disperse 
residual airborne emissions, where biological value and vulnerability are the 
least, and where effluents and spills can be coutained. Facilities also must 
be located so that spills along the transportation route do not affect pro- 
ductive or valuable habitat. Facilities that would be located in Unalaska and 
St. Paul should conform to all these elements of the standard, even though 
spills would occur along the transportation route and could affect valuable 
habitat on St. Paul, St. George, and St. Matthew Islands, and at Unimak Pass. 
Conformance would be possible because the spills are not associated with these 
facilities. Rather, the origin of the tanker route would be an offshore 
platform-—-a site dependent on the locations of the resources--and the 
destination, a port along the west coast of the continental U.S. 


Existing and potential harbor developments conform, in general, with the 
requirement that routes and harbors be in areas most protected from natural 
obstructions to navigation. The ACMP standards also require that vessel- 
traffic-control systems be encouraged; however, such systems are unlikely to 
be required as a result of this lease sale (Federal Register, 50 FR 10877, 
1985). Another element of the standard discourages siting facilities in areas 
where overcrowded harbors or interference with fishing operations and equip- 
ment could occur. Although no conflict with the fishing industry is antici- 
pated, short-term crowding of the harbor is possible during the phase of 
maximum construction activity. Short-term conflict, therefore, could occur. 


Social and economic concerns associated with facility siting center on the 
compatibility of the proposed facilities with existing and subsequent adjacent 
uses; the degree to which activities are consolidated; the concurrent uses of 
the facilities; the potential to expand facilities at the selected sites; the 
ability of the existing infrastructure, including roads, docks, and airstrips 
to satisfy industry needs to minimize traffic through population centers; and, 
the protecting of areas of particular scenic, recreational, environmental, or 
cultural value. 


Development in Unalaska and St. Paul should conform to these requirements. 
Although the existing infrastructure in St. Paul could not satisfy industry 
needs, the policies of the St. Paul CMP accommodate development of the magni- 
tude hypothesized. Coastal development policies in the St. Paul CMP direct 
development to appropriate locations on the island (Sec. IV.B.2.m.(1)). 
Policy 8 of the St. Paul CMP and F-2 of the BSCMP establish priority among 
four methods for mitigating adverse effects. First, the loss should be 
avoided. If that is not possible, the loss should be minimized. Third, when 
the loss cannot be minimized, the resource shall be restored or rehabilitated 
to its predisturbed condition to the extent feasible and prudent. Last, “when 
loss or damage is substantial and irreversible (including, for example, a 
seasonal loss in commercial fishing or subsistence harvest) and the above 
objectives cannot be achieved, compensation for resource and/or harvest loss 
shall be considered. In the case of loss of habitat production potential, 
enhancement of other habitats shall be considered as one alternative means of 
compensation.” The St. Paul CMP policy goes on to state that “the importance 
of the habitat and commercial or subsistence harvest will be considered during 
evaluation of the need for restoration or compensation...." Both districts 
recognize the costs of such mitigation and require that they be weighed 
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egainst the benefits attained. These more specific policies should provide 
the necessary framework to ensure conformance with these elements of the State 
stendards for coastal development and energy-facility siting. 


Finally, the cooperation of developer:: with landowners and Federal agencies is 
required. Although the degree of cooperation between these parties cannot be 
determined at this point, it is likely that industry would have to comply with 
this standard because most undeveloped lands are held by the Native corpora- 
tions. 


red Hazards (6 AAC 80.050): Development in areas of geophysical 
ds may occur only if “siting, design, and construction measures to 
minimize property damage and protect against loss of life have been provided" 
(6 AAC 80.050[b]). Several geophysical hazards have been identified as 
constraints to development for the Navarin Basin Sale 107. Subsea hazards for 
drilling include submarine-sediment slides and faulting, large bedforms such 
as sediment waves, and abnormal pressure zones including gas-charged sedi- 
ments. These drilling hazards must be planned for and mitigation considered 
in exploration, and development and production plans, and to this extent, 
there should be no conflict between drilling proposals and the coastal 
standard. 


Sea ice and superstructure icing could pose major threats to drilling. 
Specific criteria and engineering designs for reducing risks from these forces 
are still evolving. Some conflict with this standard could occur if different 
opinions were forwarded concerning the adequacy of the plans for minimizing 
property damage and providing protection. Earthquakes and volcanoes would be 
the most serious onshore or nearshore hazards in the vicinity of the Alaska 
Peninsula and the Aleutian Islands. These types of hazards have been miti- 
gated elsewhere and design standards have been developed. Adequate design 
work and site selection for onshore and nearshore facilities should preclude 
conflict with the policy on geological hazards. 


Subsistence (6 AAC 80.120): The ACMP requires that coastal districts and 
State agencies recognize and assure opportunities for subsistence use of 
coastal areas and resources. In addition, districts are to identify areas in 
which subsistence is the dominant use of coastal resources. St. Lawrence 
Island was designated in the BSCMP as an important use area for subsistence 
purposes. Selected areas on St. Paul Island were identified in the St. Paul 
CMP. The Cenaliulriit CMP, which includes St. Matthew Island within its 
boundary, identifies the entire coastal area as a primary subsistence-use 
area; protection of subsistence resources is a prime feature of the CCMP 
policies. Of these areas, St. Lawrence and St. Paul Islands were identified 
as locations where negative effects on subsistence activities could occur in 
the event an oil spill occurred during a time of year when walrus or fur seal 
hunting were underway (Sec. IV.B.2). 


Numerous additional district policies concerning subsistence have been 
developed through the BSCMP, St. Paul CMP, and CCMP. The first policy of the 
BSCMP probably is the most appropriate one related to the potential for 
negative effects on subsistence on St. Lawrence Island--effects generated by 
oil spills along a transportation route not affected by a specific onshore 
location for processing. This policy states that "all other land/water uses 
and activities shall ensure that through careful planning, development, and 
operation of a resource extraction or development project, all steps will be 
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taken to mitigate adverse impacts to subsistence resources and their use in 
accordance with policy F-2" (BSCMP A-1). (Policy F-2 is detailed under the 
State standards for coastal development and energy facility siting.) St. 
Paul's CMP policy concerning subsistence is similar to the State standard and 
requires that “an evaluation of the possible adverse impacts on subsistence 
uses must be conducted and appropriate safeguards to assure subsistence usage 
must be provided" before a potentially conflicting use or activity can be 
authorized. Conformance with these district policies is not precluded by the 
scenario. However, effects on subsistence use from an oil spill could be of a 
magnitude on St. Paul and St. Lawrence Islands that development in the Navarin 
Basin would conflict with the requirement that opportunities for subsistence 
use of coastal areas and resources be assured. 


During previous exploration activity, the Cenaliulriit Board was concerned 
that winter drilling would have a negative effect on subsistence resources 
used by residents of the Yukon-Kuskokwim Delta However, effects of oiling 
should not have a noticeable adverse effect on subsistence resources and 
activities of residents within the boundaries of Cenaliulriit (Sec. IV.B.1). 
Therefore, the special subsistence-related policies of the CCMP would not be 
relevant. 


Habitat (6 AAC 80.130): Under the ACMP, all habitet “must be managed so as to 
maintain or enhance the characteristics that contribute to its capacity to 
support living resources” (6 AAC 80.130[b]). O11 spills would be the root of 
most of the adverse effects resulting from Sale 107. As noted earlier, 
offshore areas, Unimak Pass, the Pribilof Islands, and St. Matthew Island are 
most likely to be affected if a spill were to occur. In addition to the 
overall habitat policy, offsho e habitat also “must be managed as a fisheries 
conservation zone so as to maintain or enhance the state's sport, commercial, 
and subsistence fishery" (6 AAC 80.130[c][1]). 


Offshore areas that are especially at risk are the polynyas off the coasts of 
St. Matthew and St. Lawrence Islands, the shelf break, ice fronts, and Unimak 
Pass. Effects on fish, the rewource that is the focus of attention in the 
standard for offshore habitat and the policies of the Aleutians East CRSA CMP, 
are expected to be very low. 


Resources in offshore habitats with the most risk are northern fur seals. The 
BSCMP extends the ACMP statewide standard of maintaining offshore habitat as a 
fisheries conservation zone to include tie maintenance or enhancement of 
subsistence harvests. The ¢ tential for St. Lawrence Island subsistence hunts 
to be negatively affected by ofl spills was identified in Section IV.B.2.j and 
discussed in the previous analysis of subsistence policies. Becaue« of the 
apparent conflict between developments that are assumed to follow this lease 
sale and the BSCMP policy, a finding must be made that the activity fills a 
significant public need for which there is no feasible prudent alternative 
that would confore better. In addition, all feasible and prudent steps must 
be taken to ma. ce conformance with the habitat standard (6 AAC 80.130[d][1 


through 31). 


The State of Alaska and Cenaliulriit emphasized potential effects on habitats 
in their veview of exploration plans for the Navarin Basin (McCrea, 1985). 
Because concerns focused on the potential for oil spills (which are minimal 
during exploration), no additional conditions for winter drilling were imposed 
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by the State. Effects during production would be greater and could lead to 
degradation of habitat. Such degradation would conflict with the statewide 
habitat standard of the ACMP and the district AECMP policy specific to water 
quality in Unimak Pass (this policy, AECMP Q-5, is presented under the 
standard for air, land, and water quality below). 


The standard for rocky islands and sea cliffs prohibits harassment of wildlife 
and the destruction of important habitat. Moderate to high effects on bird 
populations could result from Sale 107, especially during development. During 
previous exploration in the Navarin Basin, potential conflict with this policy 
led the State to impose two conditions on lessees who planned to keep barges 
off the coast of St. Matthew Island. To ensure conformance with the ACMP, 
restrictions were placed on barge locations and aircraft approaches to the 
barges, with respect to St. Matthew, Hall, and Pinnacle Islands unless the 
Federal Aviation Administration (FAA) required otherwise (McCrea, 1985). It 
is probable that similar conditions would be placed on furure exploration 
activities supported by barges moored in the lee of St. Matthew Island. 


Moreover, oiling of this environment would conflict with the overall statewide 
standard for habitats. The higher level of effects reflects the intensive 
seabird use of St. Matthew Island, the Pribilof Islands, and Unimak Pass from 
late spring through fall. 


The FAA approach to St. Paul Island avoids all but minimal disturbance of 
seabird colonies under good weather conditions (Sec. IV.B.5). Although such 
conditions are not prevalent in the Pribilof Islands, additional stipulations 
have not been imposed on exploration plans approved previously. The St. Paul 
CMP contains a policy that provides additional guidance for aircraft approach- 
ing St. Paul Island. This policy states that “to minimize disturbance to 
seabirds, northern fur seals, sea lions, and walrus, helicopters and fixed 
wing aircraft shall avoid overflights of colonies, rookeries, and haulouts 
during Visual Flight Rules (VFR) conditions by flying around colonies, rooke- 
ries, and haulouts at a minimum flight level of 2,000 feet above sea level 
(ASL) from May 1 through October 15. When weather conditions do not permit 
aircraft flying around colonies, rookeries, and haulouts, aircraft shall only 
cross Saint Paul Island along Instrument Flights Rules (IFR) corridors. Under 
IFR conditions, aircraft flying outbound from Saint Paul Island shall cross 
the colonies, rookeries, and hauiouts at or above 6,000 feet ASL. These rules 
shall not apply where safety or weather conditions dictate ov.herwise" (St. 
Paul CMP policy 28). Conflict with this St. Paul CMP policy is not inherent 
in the scenario. 


Air, Land, and Water Ciality (6 AAC 80.140): The air-, land-, and water- 
quality standard of the ACMP incorporates by reference all the statutes 
pertaining to, and the regulations and procedures of, the Alaske Department of 
Environmental Conservation. Policies developed by the ‘oastal districts 
reinforce this requirement (CCMP 11.1 and 11.2 and BSCMP ‘-i). Additional 
policies are directed at more specific issues. For example, the “se of best 
available technology is required for oil and gas operations (AiJcMP B-2 and 
B-10 and BSCMP C-13), and significant degradation of water quality and natural 
productivity by the introduction of toxic effluents, oily water ballast, or 
toxic drilling mude is prohibited in the Unimak Pass area (the only portion of 
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the Aleutians East CRSA that could be affected by Sale 107) (AECMP Q-5). The 
treatment of toxic and hazardous wastes also is addressed (BSCMP C-3, C-4 and 
C-9; AECMP B-5 and B-8; and St. Paul CMP 37 and 38). 


Anticipated discharges resulting from exploration, and development and produc- 
tion would be regulated through the statutes and regulations incorporated into 
the ACMP. In addition, two district CMPs have a policy specifically related 
to drilling discharges (AECMP B-9, BSCMP C-12). Water-quality degradation 
could have low effects during production because discharges of muds and 
cuttings would continue intermittently throughout the life of the field. 
However, best available and safest technology (BAST) requirements of MMS are 
designed to limit unavoidable, chronic, and accidental discharges. Even with 
the implementation of BAST requirements, degradation of existing pristine 
water quality is likely in limited areas and for short periods. Should these 
effects occur near Unimak Pass, the results could conflict with the Aleutian 
East CRSA pol‘cy. The causal agent, however, would be different since the 
spill would be an accidental discharge rather than a deliberate discharge that 
could be reguiated by the policy. The potential for effects on natural 
productivity was noted in the analysis of the habitat standard. 


Effects on air quality should remain within the air-quality standards set by 
the Federal Government and the State. Therefore, conflict with this coastal 
management standard should not occur. If development were concentrated 
nearshore, standards would be attained, although the current pristine quality 
would not prevail near the facilities. St. Matthew Island, the only area 
subject to the most stringent standards, is assumed unavailable for 
development activities. 


SUMMARY: Statewide standards that were considered relevant for the analysis 
included those for coastal development and energy-facility siting, geophysical 
hazards, suodsistence, habitats, and air, land, and water quality. Potential 
conflict with these standards was determined in several instances. However, 
the potential conflict usually was either short-lived or related to the 
potential for an accidental oil spill, particularly along the transportation 
route. For example, overcrowding in the harbor at Unalaska, prohibited in the 
standard for energy-facility siting, should be short term. Oil spills create 
the largest effects that would conflict with the standards for subsistence and 
habitats. However, because oil is loaded from an offshore location, the route 
for shipping the oil is independent of siting decisions for a local shorebase. 
As a result, alternative-facility sites would not reduce the potential for 
conflict. Only safety and cleanup factors would be pertinent. Factors other 
than large oil spills also contribute to potential negative effects. Fuel 
spills from a barge located near St. Matthew ‘sland or air traffic to and from 
St. Paul Island leave open the potential for conflict with the ACMP habitat 
standard. 


Planning for geophysical hazards, especially sea ice and superstructure icing, 
may generate more sevcre conflicts. The technology for these hazards is still 
evolving and it is possible that those reviewing development plans may dis- 
agree that adequate protection has been achieved. 


St. Paul, the Bering Straits CRSA, Cenaliulriit, and the Aleutians East CRSA 
have CMP policies that could apply to developments associated with the Navarin 
Basin Sale 107. The CCMP and BSCMP policies emphasize protection of sub- 
sistence activities and resources. With the exception of St. Lawrence Island, 


3°99 IV-B-103 


effects to subsistence typically occur outside these districts so that the 
_ site-specific policies would apply only for St. Lawrence Island. More general 
policies closely follow those of the State standards. Therefore, the pcten- 
tial conflicts are comparable to those described for the statewide standards. 
Policies for Unimak Pass contained in the Aleutians East CMP may be relevant, 
especially the policy relating to the potential for oil spills. But, as was 
noted previously, oil spilled along the transportation route can be addressed 
only indirectly. The St. Paul CMP incorporates the standards of the ACMP. 
New policies developed by the district allow for the development of support 
facilities for oil and gas activities and provide additional guidance for 
flight patterns. No ‘inherent conflicts are evident between the potential 
development and the policies of the St. Paul CMP. 


CONCLUSION (Effects on Coastal Management): The effect of the base case with 
respect to the ACMP is expected to be MODERATE. 


3. High Case: The MMS estimates undiscovered economically 
recoverable resources for the high case to be 2,160 MMbbls of oil (see 


Appendix A). 


It is assumed that natural gas resources are not economic and will not be 
analyzed (see Appendix A). A generic analysis of natural gas exploration, 
development, and production is contained in Section IV-K. Im the high case, a 
total of 53 exploration and delineation wells would be drilled over a 6-year 
period (1992-1997) with a maximum of 12 wells drilled in any year. Eight 
oil-production platforms would be installed between 1998 and 2001. Four 
hundred and sixteen production wells would be drilled between 1999 and 2004. 
Produced oil would be transported from the platforms to a terminal and loading 
facility on St. Paul Island via a 320-mile pipeline. All oil would be shipped 
to U.S. markets on 150,000-DWT tankers. Oil production would begin in the 
year 2003 and cease in 2021. All marine~-support operations would be out of 
Unalaska while St. Paul would serve as an air-3upport base. A complete 
discussion of the activities associated with the high case is contained in 
Section II.A.3.a. 


a. Effects on Air Quality: 


(1) Air-Quality Standards: Section IV.B.l.a contains 
information on air-quality standards and regulations. Under the high case, 
the peak-exploration year includes 12 wells drilled from 5 rigs, the peak 
development year includes installation of 2 production platforms, 160 miles of 
pipeline, and 84 production wells; the peak-production year includes 185 
MMbbls of oil. In the event that all activities are 48 kilometers from St. 
Matthew Island, the exemption levels for NO would be exceeded during 
exploration, development, and production, and Voc-exempt ion levels would be 
exceeded during production (Table IV-18). The maximum onshore concentrations 
of NO. calculated by the OCD Model are 0.06 and 0.36 micrograms per cubic 
meter for peak exploration and production, respectively (Table IV-19). 
Peak-development emissions were not modeled, but concentrations would b- less 
than for peak production. Consequeutly, the significance-concent, ation 
increment would not be exceeded in the high case under the proposal, and the 
air-quality standards for NO, including the Class I PSD increment, would be 
maintained by a large margin. The VOC emissions would be deemed significant 
during peak production because the exemption level would be exceeded. In this 
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Table IV-18 
Estimated Uncontrolled Emissions and USDOI Exemption Levels for the 
Proposed Navarin Basin Sale 107 
(High Case) 


Pollutant (metric tons per year)+/ 


co NO. TSP 2 voc 

High Case~/ 
Peak-Fxploration Year 182.0 1,121.6 58.1 70.3 81.7 
Peak Development Year 716.3 3,717.1 175.3 246.7 117.7 


Peak-Production Year 3,212.9 5,325.2 266.8 125.1 1,061.0 


0il-Storage, Treatment 8.7 180.3 71.1 1,124.2 4,677.8 
and Shipping Emissions 

at St. Paul Is — 

High Case Only 


Exemption Leyglis 29,790.0 906.0 906.0 906.0 906.0 
at 48 k=- 


Sources: USDOI, MMS, Alaska OCS Region Region, 1989. Computed from factors 
in Form and Substance (1983) and EPA (1985). 


1/ CO = Carbon Monoxide 
NO = Nitrogen Oxides (assumed predominately NO.) 
= Total Suspended Particulates (includes most particulate matter less 
than 10 micrometers in aerodynamic diameter) 
SO, = Sulfur Dioxide 
VuC = Volatile Organic Compounds (excluding nonreactive compounds such as 
methane and ethane) 

2/ Assumes 12 exploration wells drilled in peak-exploration year, 2 plat- 
forms installed and 160 miles of pipeline laid and 84 production 
wells drilled in peak-development year, and 185 MMbbl of oi] 
produced in peak-production year. 

3/  USDOI exemption levels would not apply to onshore facilities. Emissions 

from onshore sources would be required to be reduced by application of 
ZACT in accordance with State of Alaska and EPA permitting procedures to 
air-quality standards. 

4/ Exemption levels based on USDOI exemption criteria accounting for dis- 

tance from shore (30 CFR 250.45). 


Table IV-19 
Comparison of Modeled Air-Pollutant Concentrations with 
Regulatory Limitations 


(High Case) 
Maximum 

Pollutant USDOI Signifi- Modeled 3/ 
and cance-Concen- Concentre- PSD— 
Averaging tration 1/ tion 2/ Air-Ouality Increment 
Time Increment— Onshore— Standards— Limitations 
Peak 
Exploration 
NO. (annual) 1.0 0.06 100 2.5 
Peak Production 
NO. (annual) 1.0 0.36 100 2.5 


Measured as micrograms per cubic meter. 


1/ Increases in concentration above the significance-concentration increment 
triggers a requirement for reduction of emissions by application of BACT. 

2/ Pollutant concentrations at the shore attributable to the proposal as 
calculated by the OCD Model. 

3/ Annual arithmetic mean. 


event, BACT may be required for VOC using methods such as those given in Table 
IV-19. The VOC is not expected to cause a violation of the ozone standard 
because of the extremely limited availability of NO _, low temperatures, and 
small ambient-ozone concentrations. . 


Under the high case, crude oil would be transported by pipeline to St. Paul 
Island for storage and shipment. Onshore emissions from storage and loading 
of tankers would not be subject to USDOI air-quality rules but would be 
subject to automatic application of BACT to ensure attainment of air-quality 
standards under State of Alaska and EPA air-quality-permitting rules and 
procedures. Estimated emissions at St. Paul are given in Table IV-18. The 
VOC emissions (5,543 metric tons) would be predominantly from oil storage and 
loading. Emissions of SO2 would be primarily from tankers operating offshore 
of and near St. Paul Island. Because the S02 emissions would be scattered 
temporally and spatially and would come from a variety of moving sources, they 
cannot be accommodated by: the OCD model. However, SO2 emissions consequently 
would be spread over a greater area than VOC's, and would not be expected to 
concentrate near land. The air-pollutant emissions in the high case would 
exceed the exemption levels bu: would not approach the limitations of 
air-quality standards. 


(2) Other Effects of Air Quality: For a discussion of 
the effects of air pollution on vegetation and acidification of coastal tundra 
see Section IV.B.2.a. The coastal tundra ecosystem has a high susceptibility 
to sulfurous pollution. However, SO, emissions would be much less than the 
exemption levels and the concentrations and deposition of sulfurous pollutants 
would be well below the level of significant acidification of the coastal 
tundra, even locally (see Sec. IV.B.2.a). 


Effects on Accidental Emissions: Accidental emissions result from gas blow- 
outs, evaporation of spilled oil, and burning of spilled oil. Under the high 
case, the probability of experiencing one or more blowouts in drilling the 557 
production wells would be 84 to 91 percent. A gas blowout could release 20 
metric tons per day of gaseous hydrocarbons, of which 2 metric tons per day 
would be nonmethane hydrocarbons classified as VOC. A gas blowout would 
release up to 0.03 metric tons of hydrogen sulfide gas per day. However, 
because most blowouts last 1 day or less and the total amount of SO, from 
blowouts would be much lower than normal, SO, emissions over the life of the 
field are expected to only a short-term, temporarily effect onshore. For 
additional information on gas blowouts see Section IV.B.2.a. 


Oil spills are a second accidental source of gaseous emissions. In the high 
case, the 4 spills greater than 1,000 barrels would release 200 to 404 metric 
tons of VOC through evaporation. Smaller spills of less than 1,000 barrels 
occur more frequently than larger spills. The number of small spilis pro- 
jected for the high case is 572. Evaporation of these spills would release an 
additional 23.1 metric tons of VOC over the life of the proposal. For addi- 
tional information on oil spills see Section IV.A.2. 


SUMMARY: Exemption levels for NO and VOC would be exceeded under the high- 
case scenario; however, the NO *significance-concentration increments would 
not be exceeded in this case, aiid the concentrations permitted by air-quality 
standards (including the Class I PSD increment) would not be approached. The 
pollutant concentrations over land due to exploration and production or 


\ 
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accidental emissions under the high case would not be sufficient to cause 
temporary or long-term harm to tundra vegetation or to acidify even localized 
‘ coastal tundra. Because NO would exceed the exemption level, but not the 
significance-concentrated cfiterion, the effects of the high case on air 


quality are expected to be low. 


CONCLUSION (Effects on Air Quality): The effect of the high case on air 
quality is expected to be LOW. 


b. Effects on Water Quality: A wide range of water-quality 
degradation could occur as a result of oil activities associated with the high 
case. Degradation could result from discharges of drilling muds and cuttings, 
miscellaneous discharges, the resuspension of bottom sediments during the 
placement of platforms and pipelines, and accidental hydr«cuwrbon discharges | 
due to spills, blowouts, and chronic small-volume spills. 


(1) Platform Discharges: Exploration and production 
platforms would be expected to discharge bulk quantities of drilling muds and 
cuttings. As indicated in Section IV.B.2.b other discharges are not expected 
to be significant pollutant sources. 


Drilling Muds and Cuttings: The quantity of muds and cuttings discharged into 
the environment is dependent on the number of wells drilled and the depth of 
each well. During the exploration period (1992-1997) 37 exploration wells and 
16 delineation wells, averaging 8,000 feet in depth, would be drilled, and 
about 25,970 tons of muds and 34,450 tons of cuttings would be discharged. 
During the development period (1999-2004), 416 production wells, averaging 
10,400 feet in depth, would be drilled from 8 production platforms, and from 
41,600 to 208,000 tons of muds and 353,600 tons of cuttings would be dis- 
charged into the environment. 


Drilling fluids typically form two plumes when discharged into the water 
column. The heavier materials settle to the seafloor slightly downcurrent of 
the discharge point. In shallow waters, deposition occurs within 100 meters 
of the diucharge point with trace-metal and suspended-solid concentrations 
reaching background levels within 1,000 meters. Muds tend to dilute rapidly 
over space and time with concentrations being reduced three and four orders of 
magnitude within 100 meters. Cuttings, due to their coarseness, settle 
rapidly and generally are deposited within 100 meters of the well. For 
additional information on the behavior of discharged muds, see Section 
IV.B.2.b. 


Potentially toxic trace elements in drilling muds are a major concern. Trace 
metals expected in discharged drilling muds include arsenic, barium, cadmium, 
chromium, copper, lead, mercury, nickel, vanadium, and zinc. With the 
exception of nickel and copper, trace-metal concentrations in drilling 
discharges can occur in higher concentrations than in the average continental 
crust or in Alaskan OCS sediments. The maximum trace-metal concentrations in 
drilling-aud discharges are identified in Table IV-12. Only about 0.1 percent 
of the trace-metal concentration in drilling mud would be expected in the 
dissolved state and would be lost to the water column. The remaining metal 
would be bound in the solid state. Long-term leaching of metals from 
deposited muds would be insignificant (F2A, 1984). 
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Water-quality regulations (Clean Water Act, Section 403(c)) allow a 100-meter 
mixing zone for initial dilution of drilling effluents. At the edge of the 
mixing zone, water quality must be met. Table IV-12 compares the marine-water 
quality l-hour criteria with predicted dissolved-trace-metal concentrations at 
the edge of the 100-meter mixing zone in water depths of 70 and 120 meters. 
The dissolved concentration of trace metals at 100 meters from the discharge 
point are within the acute marine-water-quality criteria. 


During exploration and delineation activities, 5 rigs would be present at any 
time; thus, a maximum of 0.15 square kilometers of the sale area would have 
impaired water quality from muds and cuttings during the drilling periods 
(1993-1994). This impairment would exist only during periods of actual 
discharge and would rapidly dissipate on completion. During production, a 
maximum of 8 platforms would be in operation at any one time. Assuming that 
maximum discharge rates are limited by EPA to the same extent during produc- 
tion as during exploration, instantaneous discharges would be of the same 
order of magnitude in production as in exploration. About 0.24 square kilo- 
meters of the sale area would have impaired water quality during the 
production-well-drilling period (2001-2004). 


Formation Waters: Formation waters are produced from wells along with the 
oil. For additional information on formation waters see Section IV.B.2.b. 
Over the life of the field, the volume of formation waters produced is equal 
to 20 to 150 percent of the oil-output volume (Collins et al., 1983). On this 
basis, the production of formation waters over the life of the field can be 
estimated at 432 to 3,240 MMbbls. Discharge of formation waters would require 
an EPA permit and would be regulated so that water-quality criteria, outside 
an established mixing zone, would not be exceeded. 


(2) Sediment Resuspension: Sediment resuspension and 
bottom disturbances are likely to occur as a result of siting platforms and in 
the trenching and burial of subsea pipelines. The amount of disturbance 
associated with platform siting, anchor setting, and drilling would be minimal 
and restricted to the area immediately adjacent to the activity. Sediment 
levels would likely be reduced to backg. und levels within several hundred 
meters downcurrent. 


In the high case, 320 miles of pipeline would connect production platforms and 
an oil terminal on St. Paul Island between 2000 and 2002. Assuming that the 
pipeline would be installed in a trench 6 to 7 feet deep and 19 to 20 feet 
wide, about 682 000 cubic feet of sediment would be dredged or plowed and 
backfilled for each mile of pipeline. Dredging occurs at a rate of about 1 
kilometer per day. Because dredging occurs at a rate of 1 kilometer per day, 
the extent of the turbidity plumes would be about 3 square kilometers at any 
one time (a l-km by 3-km area). 


(3) O11 Spills: In addition to permitted discharges, 
accidental oil spills are likely to occur. Four spills of 1,000 barrels or 
greater and two spills of 10,000 barruls or greater would be expected for the 
high case. Also, 572 small spills totaling 2,519 barrels could be expected 
over the life of the field. Information on the effects of oil spills on water 
quality is contained in Section IV.3.2.b. An oil spill of 10,000 barrels 
would have a discontinuous area of 310 square kilometers after 30 days, during 


IV-B-107 
334 


the winter season, and 830 square kilometers after 30 days, during the summer 
season (Table IV-6). Assuming that two spills of 10,000 barrels or greater 
occurred, a minimum of 1,660 square kilometers could be affected. 


SUMMARY: In the high case, water quality in the Navarin Basin would be 
affected by platform discharges (muds and cuttings and formation waters), 
sediment resuspension (drilling, and platform and pipeline placement), and oil 
spills. 


The dissolved concentration of trace metals in muds and cuttings at 100 meters 
from the discharge point, would be within the acute marine-water-quality 
criteria. During exploration activities, a maximum of 0.15 square kilometers 
of the sale area, at any single time, would have impaired water quality during 
the drilling periods (1993-1994). About 0.24 square kilometers of the sale 
area would have impaired water quality during the production-well-drilling 
period (2001-2005). This localized impairment would exist only during periods 
of actual discharge and would rapidly dissipate on completion. 


The production of formation waters over the life of the field can be estimated 
at 432 to 3,240 MMbbls. Discharge of formation waters would require an EPA 
permit and would be regulated so that water-quality criteria, outside an 
established mj=ing zone, would not be exceeded. 


Dredging activities associated with emplacing a 320-mile pipeline could create 
turbidity plumes which would cover about 3 square kilometers at any one time 
(a l-km by 3-km area). 


Four spills of 1,000 barrels or greater and two spills of 10,000 barrels or 
greater would be expected for the high case. Assuming that two spills of 
10,000 barrels or greater occurred, a minimum of 1,660 square kilometers could 
be affected. 


In summary, the activities associated with the high case would degrade water 
quality over more than a 1,000-square-kilometer area for 3 years or less. As 
a result, the high case would have a high effect on water quality. 


CONCLUSION (Effects on Water Quaiity): The effect of the high case on water 


quality is expected to be HIGH. 


c. Effects on Fisheries Resources: Under the high -ase 
scenario, oil activities would be greater than the base case. Drilling 
activity, volumes of drilling discharges, and seismic-survey activity would be 
increased in the high case. Additionally, a pipeline would be used to trans- 
port produced oil rather than offshore loading which would be the mode of oil 
transportation in the base case. 


In the high case, four oil spills of 1,000 barrels or greater and two spills 
of 10,000 barrels or greater would be expected. Spills would be .«pected to 
occur from all offehore activities, including transportation. An oil spill of 
1,000 barrels would influence an ocean-surface area of no more than 66 square 
kilometers in the winter and 180 square kilometers in the summer after 3 days. 
A 10,000-barrel spill would contact an discontinuous area of 210 square 
kilometers in the winter and 580 square kilometers in the summer after 3 days 
(Table IV-6). After 30 days, in either season, any remaining oil would be in 
concentrations nontoxic to eggs, larvae, and adults of finfish and shellfish. 
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Under the high case, the expected numbers and volumes of oil spills would not 
contact an appreciable segment of the total fisheries habitat of the Navarin 
Basin and eastern Bering Sea. Also the densities of the various species are 
such that appreciable numbers would not be contacted by oil spills. 


Offshore-drilling effluents in the form of muds and cuttings, affect a very 
limited area extending no more than 100 meters from the discharge point (Ayers 
et al., 1980b). Effluents from the 61 drill locations would affect a very 
small amount of the fisheries habitat in the Navarin Basin. In some areas, 
discharged material might provide habitat for sessile and other benthic marine 
life. 


The effects of seismic surveys (airguns and their equivalents) are generally 
innocuous to fisheries resources. Although the amount of seismic activity in 
the high case would increase from that of the base case, the effects on the 
fisheries resources of the Navarin Basin would be very low. 


The installation of 320 miles of pipeline to transport oil would create a 
temporary disturbance to about 65 square kilometers of benthic habitat and 
limited turbidity during construction. However, this habitat disruption would 
soon cease and the turbidity would dissipate. 


SUMMARY: The expected number of spills resulting from the high case does not 
indicate that a sufficient area would be covered by oil spills to have an 
adverse effect on the fisheries resources of the Navarin Basin and eastern 
Bering Sea. Likewise, the number of production platforms with associated 
seismic activity and drilling discharges do not indicate a significant degra- 
dation of fisheries habitat or a decline in fish populations. Pipeline 
construction would have a short-term effect on benthic habitat; however, the 
amount of habitat effected would be small compared to the amount of habitat in 
the Navarin Basin area. Turbidity associated with pipeline construction would 
affect a small area and dissipate rapidly. 


CONCLUSION (Effects on Fisheries Resources): The effect of the high case on 
fisheries resources is expected to be VERY LOW. 


d. Effects on Marine and Coastal Birds: In the following 
discussion, modeled-spill trajectories are as described for the base case; 
however, as a result of the increase in the projected resource, the potential 
number of oil spills is increased from one to four, thereby elevating sub- 
stantially the probability of spill occurrence and contact with specific 
target areas. In particular, the probability of one or more 1,000-barrel-or- 
greater spills occurring and contacting target areas in the vicinity of the 
sale area shelf break (Biological Resource Areas 6-9) within 10 days ranges 
from 14 to 75 percent, while southeast of the sale area (Biological Resource 
Areas 24-26) probabilities range from 27 to 57 percent. Elsewhere, the proba- 
bility of a spill occurring ard contacting the St. Matthew Island area 
(Biological Resource Areas 3-5) increases from nil to 2 percent, the Pribilof 
Islands area (Biological Resource Area 2) increases from 2 to 48 percent, and 
the Unimak Pass area (Biological Resource Area 1) increases from 3 to 33 
percent. Under this scenario, the St. Lawrence Island area still is not 
contacted. 
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The general effect of the increase in the projected number of spills is to 
elevate the probability that wildlife populations could be contacted by an oil 
spill to well above that projected for the base case, as well as to increase 
the number of spills that potentially could occur and contact a given target 
area. The potential effect of the latter would be to elevate the level of 
effect by increasing the proportion of a population contacted, which may, in 
turn, result in a longer interval required to achieve population recovery. A 
summary of potential effects on these populations is provided in Table IV-20. 


Reflecting the larger resource estimate, the number of helicopter flights 
between St. Paul and the sale area or barge near St. Matthew Island would 
increase to a peak of 120 trips per month during exploration, and 240 and 120 
trips per month during development and production, respectively (base case = 
60, 60, and 30, respectively). The number of tanker trips increases to 176 
per year during peak production (from St. Paul, where oil storage and loading 
facilities would be constructed, rather than offshore-loading platforms). 


(1) Sale Area: The high probability of oil spills 
occurring and contacting .the ice-front habitat when substantial numbers of 
overwintering birds and spring migrants are present suggests that oil-spill 
effects might exceed moderate, at least in late spring; however, densities ate 
not high except in scattered areas, and birds from specific colonies may not 
yet be concentrated in particular areas, thus, effects under this scenario are 
likely to remain low in winter and early spring, and moderate in late spring. 
During summer and fall periods, marine bird densities are low, except for 
occasional concentrations along the shelf break in fall, and effects of oil 
spills are likely to be low in summer and low to moderate in fall. Disturb- 
ance from projected frequent helicopter traffic could have low effects on 
overwintering and migrant bird populations present in late spring. 


(2) St. Matthew Island and Vicinity: The low probability 
of spills occurring and contacting the St. Matthew Island area under this 
scenario suggests that adverse effects are likely to be limited. However, if 
spills were to enter the area in the winter/spring period when overwintering 
birds are numerous, effects could be moderate to high; in late spring, when 
prospective nesting birds are concentrated near the islands, high effects 
could accompany an oil spill. During the summer and early fall when densities 
are high, effects could reach high to very high levels. Likewise, any sub- 
stantial release of fuel from a barge or supply vessel in the area could have 
similar effects. Since a support barge is expected to be moored some distance 
offshore of St. Matthew Island, the effect of helicopter traffic there is not 
likely to exceed a low level. 


(3) Pribilof Islands and Vicinity: Oil storage on St. 
Paul and subsequent tankering to southern ports results in approximately an 
even probability of spills occurring and contacting marine birds in the 
Pribilof Islands area. ‘<n winter and early spring, bird densities are 
relatively low in this area and potential oil-spill effects are not likely to 
exceed moderate. Bird densities increase substantially as prospective nesters 
arrive in late spring, creating a situation where high oil-spill effects could 
occur. Summer and early fall densities are even higher with the occurrence of 
large concentrations of foraging birds in specific areas, including along the 
shelf break; thus, the potential exists for high to very high effects from oil 
spille. As a result of their location outside the probable flight path of air 
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Table IV-20 
Potential Effects of 011 Spills on 
Marine Bird Populations 


(High Case) 

Area Winter/Spring Summer/Fall 
Sale Area (Pelagic) LOW-MODERATEL/ LOW-MODERATEL! 
St. Matthew Island Vicinity MODERATE-HIGH2’ HIGH-VERY HIGH?’ 
St. Matthew Island Inshore MODERATE-FIGR2’ RIGR-VERY HIGH?’ 
Pribilof Islands MODERATE-HIGH2’ HIGH-VERY HIGH?’ 
Pribilof/Unimak Pass Corridor | MODERATE-HIGH2’ MODERATE-HIGH2/ 
East Aleutians/Unimak Pass MODERATE-HIGR2/ HIGH-VERY HIGH?’ 


Source: USDOI, MMS, 1989. 


MODERATE effects during spring migration; otherwise, LOW effects. 

HIGH effects during spring migration; otherwise, MODERATE effects. 
Higher level effects if projected mortality is concentrated within only 
one or two species. 

Potentially higher levels in fall. 


traffic from St. Paul Island to the sale arsa, most seabird colonies here are 
mot expected to experience greater than moderate effects on reproductive 
behavior and success from aircraft disturbance. Likewise, as a result of low 
nesting density, effects from disturbance on waterfowl are expected to be very 
low. 

(4) Unimak Pass and Vicinity: fTanker traffic through 
Unimak Pass places overwintering and migrant marine birds at substantial risk, 
as well as summer residents nesting in eastern Aleutian colonies. Potential 
effects in winter and early spring, as well as during the late spring- 
migration pericd, could range from moderat. to high. In summer and early 
fall, oil contact of large concentrations of foraging marine birds could 
result in high to very high effects in this area. Disturbance from vessel 
traffic through the pass is expected to be very low. 


CONCLUSION (Effects on Marine and Coastal Birds): The effect of the high case 
on marine and coastal birds is expected to be HIGH. 


e. Effects on Pinnipeds and Polar Bear: In the following 
discussion, modeled-spill trajectories are as described for the base case; 
however, as a result of the increase in the projected resource, the potential 
number of oil spills is increased from one to four, thereby elevating sub- 
stantially the probability of spill occurrence and contact with specific 
target areas. In particuler, the probability of one or more spills occurring 
and contacting target areas in the vicinity of the sale area shelf break 
(Biological Resource Arras 6-9) within 10 days ranges from 14 to 75 percent, 
while southeast of the sale area (Biological Resource Areas 24-26), probabili- 
ties range from 27 to 57 percent. Elsewhere, the probability of « spill 
occurring and contacting the St. Matthew Island area (Biological Resource 
Areas 3-5) increases from nil to 2 percent, the Pribilof Islands area (Bio- 
logical Resource Area 2) increases from 2 to 48 percent, and the Unimak Pass 
area (Biological Resource Area 1) increases from 3 tc 33 percent. Under this 
scenario, the St. Lawrence Island area still is not contacted. 


The general effect of the increase in the projected number of spills is to 
elevate the probability that wildlife populations could be contacted by an oil 
spill to well above that projected for the base case, as well as to increase 
the number of spills that potentially could occur and contact a given target 
area. The potential effect of the latter would be to elevate the level of 
effect by increasing the proportion of a population contacted which may, in 
turn, result in a longer interval required to achieve population recovery. A 
summary of potential effects on these populations is provided in Table IV-21. 


Reflecting the larger resource estimate, the number of helicopter flights 
between St. Paul and the sale area or barge near St. Matthew Island would 
increase to a peak of 120 trips per month during exploration, and 240 and 12 
per month during development and production, respectively (base case = 60, 60, 
and 30, respectively). Peak numbers of supply-vessel trips increase to 6 per 
month during exploration, and 240 and 80 per month during development and 
production, respectively (base case = 30, 60, and 20, respectively). The 
number of tanker trips increases to 176 per year during peak production (from 
St. Paul, where oil storage and loading facilities would be constructed, 
rather than offshore-loading platforms), and seismic vessels are expected to 
run 5,941 and 2,708 trackline miles during exploration and development, . 
respectively (base case = 1,816 and 2,135 trackline miles, respectively). 
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Table IV-?1 
Potential Effects of 011 Spills on Pinniped and Poiar 
Bear Populations 


(High Case) 
Pacific Northern Steller Ice 1/ Polar 
Area Walrus Fur Seal Sea Lion Seals— Bear 
Sale Area (Pelagic) 2/3/ 
Winter/Spring HIGH ==" LOW LOW MODERATE LOW 
Summer/Fall TOW LOW LOW owt! 3/ 
St. Matthew Island 3/ 
Winter/Spring LOW = LOW LOW LOW ‘OW 
Summer/Fall LOW LOW LOW Low £/ 3/ 
Pribilof Islands 
Winter/Spring LOW nice 2’ moverate 2/ row £/ 5/ 
Summer/Fall 3/s very HIGH MODERATE Low £/ 3/ 
Pribilof-Unimak Pass 
Corridor 
5/ 5/ 
Winter/Spring LOW LOW LOW ~ — 
Summer/Fall 3/ HIGH  MCDERATE > 3/ 
E. Aleutians /Unimak 
Passe 
Winter/Spring 3/ Low MoperATE 2 5/ 
Summer/Fall 3/ HIGH very Hic 2 s/ 


Source: USDOI, MMS, 1989. 


1/ Includes spotted, bearded, ribbon, and ringed seals. 

2/ HIGH effects during spring migration; otherwise, LOW effects. 

3/ MODERATE disturbance effects could result in an elevated eegregate effect. 
4/ Primrily ribbon seal (spotted seal in May-June). 

3/ Not present, or present only under unusual conditions. 

6/ Spotted and ribbon seals only. 

7/ HIGH effects in late spring only; otherwise, LOW effects. 

8/ MODERATE effecte in late spring; otherwise, LOW effects. 


OAL 


(1) Pacific Walrus: The high probability of oil spills 
occurring and contacting the ice front and southern pack-ice habitat of the 
- gale area in winter and spring where walrus are likely to be concentrated and 
may be vulnerable due to breeding activities or the presence of calves, 
suggests that the population could experience several oil spills over the life 
of the field, and thereby prolong its recovery to original levels. [It is 
expected that the level of effect under these circumstances in winter would 
remain low but in spring could become high (Table IV-21). Elsewhere in the 
pack ice, the ice front, the vicinity of St. Matthew Island, and in pelagic 
waters away from comentrations of females and calves, effects are likely to 
remain low. Likewise, 19 summer, effects are likely to be low in the sale area 
and elsewhere. 


If helicopter traffic between St. Paul and the sale area or vicinity of 
St. Matthew were restricted i. relatively narrow corridors, disturbance 
effects would likely remain iow iz winter and spring and very low in summer 
and fall. If disturbance from this source became more widespread in winter 
end spring, effects cov'’ ‘ecome moderate and potentially elevate the 
aggregate effect of oi a; : plus disturbance above that for oil spills 
alone. Vessel traffic «= nct expected to have a significant effect on the 
walrus population. 


CONCLUSION (Effects on Pacific Walrus): The effect of the high case on 
Pacific walrus is expected to be MODERATE. 


(2) Northern Fur Seal: The high probability of oil 
spills occurring and contacting primary fur seal habitats (Biological Resource 
Area 24) (27-57%), including the Pribilof Islands and vicinity, the south- 
eastern Bering Sea shelf-break area, the broad corridor between the Pribilofs 
and the eastern Aleutian Islands, and Unimak Pass (where substantial numbers 
may be concentrated during migration or foraging trips from May through 
November), suggests that the population could experience several spills over 
the life of the field, thereby prolonging its recovery to original levels. 
Wher concentrated near the Pribilofs in late spring, mature males could 
experience high effect levels, although hen they are territorial, low effects 
are most likely (Table IV-21). In pelagic areas further from the islands, 
effects on the relatively low densities present during this time of year are 
not likely to exceed low levels. 


In summer, when a substantial proportion of the fur seal population is concen- 
trated in the vicinity of the Pribilofs and females are making repeated 
foraging trips, as much as 25 percent of the population could be involved in 
each oil-spill event and very high effects potentially could result if re- 
peated spills occur. Im pelagic foraging areas further offshore, along the 
nearby shelf break, and between the islands and Unimak Pass ‘where tens of 
thousands of seals may be contacted by an oil spill). effects could be high, 
particularly if spills are repeated. Fur seals do vot occur in the sale area 
in large numbers, so potential effects there are low. Since fur seals remain 
numerous in the vicinity of the Pribilof Islands until November, potential 
effects of oil espills in this area in fall rewain very high. In pelagic 
areas, potential effects remain high with females continuing to make frequent 
foraging trips in the fall. Late in the year, as most of the herd departs and 
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the numbers of individuals that could be contacted decline, effects decrease 
to a moderate and then to a low level. In winter, relatively few fur seals 
remain in this region, and potential oil-spill effects are low. 


Frequent helicopter traffic between St. Paul and the sale area, as well as 
potentially increased commercial air traffic and construction and operational 
noise associated with an oil terminal, could cause low-level-disturbance 
effects among bull seals returning in late spring to establish territories. In 
summer and fall, large numbers of fur seals could be subject to disturbance by 
air traffic; however, wildlife appear to routinely habituate to such disturb- 
,ance factors, and even those rookeries in the vicinity of the airport could be 
avoided through the use of appropriate flight corridors; thus, effects are not 
likely to exceed moderate. Disturbance effects could contribute to the 
potential oil-spill effects described above; however, none are likely to be 
sufficiently adverse to elevate the aggregate effect of spills plus disturb- 
ance above that for oil spills alone. 


CONCLUSION (Effects on Northern Fur Seal): The effect of the high care on 
rorthern fur seals is expected to be HIGH. 


(3) Steller Sea Lion: Winter/spring occurrence of male 
sea lions in the ice front would place them at moderate to high risk (proba- 
bility of oil-spill occurrence anc contact is 14-75% in the sale area, 
[Biological Resource Areas 6-9] and 2-27% outside the sale area [Biological 
Resource Areas 5 and 24]), but the low densities and apparent insensitivity of 
individuals suggest that potential oil-spill effects are likely to be low 
(Table IV-21). Sea lions arriving in the Pribilofs (Biological Resource Area 
2) at this time (spill probability = 48%) could be subject to moderate effects 
prior to territory establishment. Elsewhere, in pelagic areas, the eastern 
Aleutians, and the St. Matthew polynya, effects are likely to be low. 


In summer and fall, sea lions are most vulnerable to oil spills in the 
Pribilof Islands (Biological Resource Area 2), eastern Aleutian/Unimak Pass 
area (Biological Resource Area 1), and the PFribilof/Aleutian corridor 
(Biological Resource Area 26) where substantial rookeries are iocated and 
females make frequent foraging trips offshore. These factors increase the 
potential for oil contact and subsequent pup contamination in the above areas 
where probability of spill occurrence and contact is 48 percent, 33 percent, 
and 57 percent, respectively. The relative proportion of the Bering Sea 
population potentially affected by a spill contacting the Pribilof (1%) and 
eastern Aleutian (10%) areas, as well as the substantial population decline in 
the latter area, suggest that effects of repeated spills could range from 
moderate in the Pribilofs and Pribilof/Aleutian corridor to high in the 
Aleutians. Elsewhere, in pelagic areas away from major-use zones and at 
St. Matthew Island, oil-spill effects are not likely to exceed a low level. 


As a result of few individuals potentially being affected and their separation 
from aircraft routes, disturbance effects from frequent helicopter traffic 
between St. Paul and the sale area experienced by sea lions occupying the ice 
front in winter/spring and the St. Matthew and Pribilof areas in summer/fall 
are likely to de very low. None is ‘likely to be sufficiently adverse to 
elevate the aggregate effect of oil spiils plus disturbance above that for oil 
spills alone. 
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— (Effects on Stellar Sea Lion): The effect of the high case on 
t sea lions is expected to be MODERATE. 


(4) Ice Seals: The high probability of oil spills 
occurring and contacting the ice front and southern pack-ice habitats 
(Biological Resource Areas 6-9) of the sale area in winter and spring 
(14-752), where ice seals (spotted, bearded, ribbon, ringed) are likely to be 
concentrated and may be vulnerable (especially in spring) due to breeding 
activities, presence of pups, or molting, suggests that these populations 
could experience several oil spills over the life of the field, thereby 
prolonging recovery to original levels. However, adults of these species 
probably are relatively insensitive to effects from short-term oiling, and, 
even in optimum habitat, population densities are low; thus, effects are not 
expected to exceed moderate levels (Table IV-21) in this area and low else- 
where. Except for the spotted seals’ use of coastal areas and islands and the 
low densities of ribbon seals in pelagic habitat, few ice seals frequent the 
southeastern Bering Sea in summer and fall, so potential effects should be 
low. Spills are not likely to occur and contact spotted seals occupying the 
St. Matthew Island area (Biological Resource Areas 3-5; probability = 2%), 
and, because they represent a small proportion of the regional population, 
potential effects are not likely to exceed a low level. 


The effects of frequent helicopter traffic between St. Paul and the sale area 
on ice seals in winter and spring could include interference with breeding 
activities, possible adverse effects on pups, and avoidance of some preferred 
habitat if seals are displaced from the vicinity of a flight corridor. 
However, densities are low, and numbers of individuals affected should be 
minimal, effects localized, and not likely to exceed a low level. Since 
virtually all spotted, bearded, and ringed seals vacate the area in summer and 
fall, and ribbon seals are present at low densities, aircraft and vessel noise 
is likely to have only very low effects. No disturbance effect is likely to be 
sufficiently adverse to elevate the aggregate effect above that for oil spills 
alone. 


CONCLUSION (Effects on the Ice Seals): The effect of the high case on ice 
seals is expected to be MODERATE. 


(5) Polar Bear: Although polar bears are very sensitive 
to oil exposure, their presence only in winter and spring, low density south 
of St. Lawrence Island, solitary habits, and ability to forage out of water, 
suggest that few would be contacted even by repeated spills in the vicinity of 
the sale area, and, thus, potential oil-spill effects on their regional 
population are likely to be low (Table IV-21). 


Frequent helicopter traffic between St. Paul and the sale area in winter and 
spring could displace polar bears from the general vicinity of the flight 
corridor; however, densities are likely to be low and effects localized and 
not likely to exceed a low level. Disturbance effects are not likely to be 
sufficiently adverse to elevate the aggregate effect of oil spills plus 
disturbance above that for oil spills alone. 


CONCLUSION (Effects on Polar Bear): The effect of the high case on polar 
rs expected to ; . 
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f. Effects on Endangered and Threatened Species: 


(1) Effects on Endangered and Threatened Cetaceans: The 
high case would represent a significant increase for potential exposure of 
endangered cetaceans to OCS activities. There would be a substantial increase 
in noise and disturbance activities and the potential for oil-spill/whale 
interactions. The increase from the base case of the numbers of exploration 
rigs (from 2 to 5) and production platforms (from 2 to 8) and the associated 
increases of seismic and support activities would increase the noise and 
disturbance effects. 


Whale-use areas or oil-spill-risk-analysis targets within or adjacent to the 
sale area that could be contacted by spilled oil are detailed in Appendix E. 
Since the resource estimate has increased, the potential number of 1,000- 
barrel-or-greater oil spills has increased from one (base case) to four, 
thereby elevating substantially the probabilities of spills occurring and 
contacting the various biological resource areas. For example, the proba- 
bilities of the shelf-break area (Biological Resource Areas 7-9) being con- 
tacted increase from 16 to 38 percent for a spill of 1,000 barrels or greater 
within 10 days in the base case to 50 to 75 percent in the high case. Also, 
the important Unimak Pass migration corridor (Biological Resource Area 1) 
would increase its percent chance of contact from 3 to 33 percent. St. 
Matthew and St. Lawrence Island areas remain at low-risk levels (1 and nil, 
respectively), while the Pribilof Islands (Biological Resource Area 2) would 
increase from a 2- to a 48-percent chance. Overall, increases in the number 
of spille and the probabilities of contact with whale-use areas elevate the 
potential that endangered whales would encounter effects frow an oil spill. 


SUMMARY: All the endangered cetaceans affected by base-case activities would 
exposed to a higher potential for experiencing effects from noise and 
disturbance activities and oil spills in the high-case scenario. Reactions by 
endangered cetaceans to noise and disturbance activities and oil spills have 
been described for the base case (see Sec. IV.B.2.f). The combined effects 
from noise and disturbance and potential oil spills could cause population 
declines in the affected areas, resulting in distribution changes that could 
range in recovery from 2 to 10 years. Overall effect levels are expected to 
be from low to moderate. 


The effect of 
es and MODERATE 


CONCLUSION (Effects on ed and Threatened Cetaceans): 


case is expected to be or gray sperm 
for the bowhead, right, fin, and humpback whales. 


(2) Effects on — and Threatened Birds: The 
iacrease of noise and dis oil sp increase evel of 


effects for the short-tailed albatross (the only endangered or threatened bird 
species in the area). Since the population is very small and is dispersed 
over a wide oceanic range, it is expected that only a limited encounter would 
ever occur with industry activity, resulting in a minor change in distribution 
and abundance. 


CONCLUSION = fects on Endangered and Threatened Binds): The effect of the 
case on - tross is expec to LOW. 


IV-B-115 


g- Effects on monensangered Cetaceans: The high case would 


represent a significant increase for potential exposure of nonendangered 
* cetaceans to OCS activities. There would be a substantial increase in noise 
and disturbance activities and the potential ‘or oil-spill/whale interactions. 
The increase from the base case of the numbers of exploration rigs (from 2 to 
5) amd production platforms (from 2 to 8) and the associated increases of 
seismic and support activities would increase the noise and disturbance 
effects. ° 


Whale-use areas or oil-spill-risk-analysis targets within or adjacent to the 
sale area that could be contacted by spilled oil are detailed in Appendix E. 
Since the resource estimate has increased, the potential number of 1,000- 
barrel-or-greater oil spills has increased from one (base case) to four, 
thereby elevating substantially the probabilities of spills occurring and 
contacting the various biological resource areas. For example, the probabili- 
ties of the shelf-break area (Biological Resource areas 7-9) being contacted 
increase from 16 to 38 percent for a spill of 1,000 barrels or greater within 
10 days in the base case to 50 to 75 percent in the high case. Also, the 
important Unimak Pass migration corridor would increase its percent chance of 
contact from 3 to 33 percent. St. Matthew and St. Lawrence Island areas 
remain at low-risk levels (1 and nil, respectively), while the Pribilof 
Islands would increase from a 2- to a 48-percent chance. Overall, increases 
in the number of spills and the probabilities of contact with whale-use areas 
elevate the potential that nonendangered whales would encounter effects from 
an of] spill. 


SUMMARY: All the nonendangered cetaceans affected by base-case activities 

exposed to a higher potential for experiencing effects from noise and 
disturbance activities and oil spills in the high-case scenario. Reactions by 
monendangered cetaceans to noise and disturbance activities and oil spills 
would be as described for the base case (see Sec. IV.B.2.g). The combined 
effects from noise and disturbance and potential oil spills would cause 
population declines in local affected areas, resulting in some distributional 
changes that could range in recovery from 2 to 10 years. 


CONCLUSION (Effects on Nonendangered Cetaceans): The effect of the high case 
on nonendangered cetaceans is expected to be MODERATE. 


h. Effects on the Commercial Fishing Industry: Navarin Basin 


commercial trawl fisheries operate mostly along the continental shelf break 
while crab fisheries are now largely in the immediate vicinity of St. Matthew 
Island. A longline fishery for sablefish and cod may be conducted at times in 
the southern reaches of the basin. The trawl fisheries are limited to the 
ice-free months while the short-season fishery for blue king crab takes only a 
matter of a few days in the fall to harvest the annual quota. 


The principal hazaii to Navarin Basin commercial fishing in the high case 
would be oil-fouled fishing gear or a tainted catch of groundfish or crab. 
Seismic-survey and other oil-related vessel traffic contacting and causing 
damage to or loss of fixed commercial gear (crab pots, buoys, and lines) would 
be an additional hazard. Of lesser effect would be the closure of a fishing 
area by the presence of a pipeline or platform. 
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While only one oil spill of 1,000 barrels or greater expected to occur during 
the life of the field for the base case, four spills would be expected for the 
high case. Even with four spills of 1,000 barrels or greater, the effects on 
the commercial fishing industry would be very low because the small areal 
extent of a spill (Ford, 1985) and the short period of toxicity preclude any 
significant effect on commercial fishing activities. Only the intensive and 
concentrated pot fishery near St. Matthew Island would be vulnerable to an oil 
spill. An oil spill could foul gear and be lethal to tanked catches or render 
these catches unmarketable cue to tainting (real or perceived). The oil-spill 
risk to Biological Resource Areas 3, 4, and 5 from a 1,000-barrel-or-greater 
spill and a 10,000-barrel-or-greater spill, after 30 days, would be no greater 
than 8 percent and 4 percent, respectively. The continental shelf break 
(Biological Resource Areas 6-9) is at a higher risk of being contacted by an 
oil spill, but these areas are not trawled intensively at this time. The 
probability of a 1,000-barrel-or-greater oil spill occurring and contacting 
the shelf-break area within 3 days would be no greater than 70 percent. Even 
if a closure to fishing occurred, the closure would be short term because the 
oil spill would be carried away from the fishing area, dispersed, and 
dissipated. 


Drilling discharges would increase in the high case but would be limited to 
areas near drilling platforms; hence, discharges would not have an extensive 
effect on commercial fishing. As discussed in the base case, the volumes 
discharged, while seeming large, would not alter a significant area of benthic 
habitat nor would the discharges be in concentrations sufficient to have a 
toxic effect to finfish and shellfish any distance from the discharge point. 
Commercial fishing activity would stay well away from a drilling platform. 


Ocean-use conflicts between the oil and fishing industry might occur if 
seismic surveys were conducted in areas where fixed gear is set, but this 
could be avoided with communication between the two industries to insure that 
intensively fished areas are surveyed during closed fishing periods. It also 
would be necessary for the trawl fisheries to avoid pipelines and platforms. 
However, the area lost to fishing would be only a small fraction of the total 
area available for fishing in the Navarin Basin. About 640 acres would be 
unavailable for fishing. 


SUMMARY: Oil spills could disrupt fishing activities through the fouling of 
gear or the tainting of catch; however, it does not appear that the oil-spill 
risks to fishing areas would be high. The four expected oil spills of 1,000 
barrels or greater would have a limited areal extent. Also, the fishing 
seasons are for the most part quite abbreviated, so their likelihood of oil- 
spill contact would be reduced. Platform discharges would not affect a large 
area and would be limited to the areas around the 61 drilling locations. The 
amount of area closed to the fishing industry would be very small. Seismic- 
survey activity would have little effect on commercial fishing activities if 
it is conducted outside of the intensely fished periods. In summary, the 
above activities would effect very little of the area used for commercial 


fishing. 
SION (Effects on the Commercial Fishi Industry): The effect of the 
* case on the commercial fishing industry is expected to be VERY LOW. 
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i. Effects on Local Employment: Direct effects on employment 
in the region would begin in 1992 with 956 new petroleum-related, full-time- 
equivalent (FTE) jobs and peak in the year 2003 with 4,409 FTE jobs. After 
the year 2003, employment would average around 2,400 jobs. The majority of 
these jobs would be offshore and would almost exclusively be held by commuters 
who lived outside of the region (in other parts of Alaska or outside of 
Alaska). A large share of the remaining employment--onshore jobs in Unalaska 
and St. Paul--would be held by nonresident workers who would live in enclaves. 
These commuting offshore and nonresident onshore workers would not have sig- 
nificant effects on local communities because they would generally be passing 
through only to connect with air transportation. See Appendix B for details 
concerning community population assumptions for the high case. Some permanent 
residents of the communities of St. Paul and Unalaska would be employed in 
petroleum-related activities and a discussion of these activities follows 
below. 


(1) St. Paul: Construction of an air-support facility on 
St. Paul Island for exploration would begin in 1992, generating an estimated 
303 new jobs. A smaller number of jobs would be generated in the operation of 
this facility from 1993 through 1998. Construction employment would again 
occur in 2003 with the expansion of the air-support facilities and an oil 
terminal in preparation for production activities (1,626 jobs). The operation 
of the air-support facility and the oil terminal would employ about 758 people 
from 2002 to 2019. In the base case, it was assumed that an estimated 75 
percent of both the construction and operation jobs would be filled by non- 
residents who would be housed in a petroleum industry enclave on St. Paul. 
These percentages were reduced for the high case because of limitations on the 
growth of the permanent resident labor force in response to the large number 
of petroleum industry-related jobs. 


Figure IV-8 indicates the number of onshore jobs assumed to be filled by 
permanent residents of the community of St. Paul compared with the number of 
jobs without the proposed sale. Of long-range significance, are the 102 
production-phase jobs projected for the years 2005 to 2019 filled by permanent 
St. Paul residents--a 63-percent increase in employment. The majority of 
these jobs would be in unskilled positions. However, as residents of St. Paul 
gained experience in petroleum-related activities, some individuals could move 
into more skilled positions. In addition, a small number of St. Paul resi- 
dents (less than 5) might obtain several of the less specialized, offshore- 
production-phase jobs. No attempt was made to estimate the magnitude of the 
decline in petroleum-related local employment as production declines in the 
latter years of the study period. 


The local economy would benefit greatly from the increased employment 
opportunities for permanent St. Paul residents in activities related to the 
proposed sale. As discussed in Section III.C.2, current levels of unemploy- 
ment are high, and the future performance of the economy of St. Paul in 
creating jobs is uncertain due to the recent elimination of Federal subsidies 
for essential services, the elimination of the commercial harvest of fur 
seals, and the unpredictable outcome of attempts to establish commercial 
halibut fishing and onshore fish-processing ventures. The higher employment 
levels associated with the proposed sale would provide a large addition to the 
economic base of St. Paul. 


IV-B-118 3 4 8 


TTP PPPTrTrti tr ti tit eee tte Pea Pee ha 
1980 1906 2000 2005 2010 2015 


FIGURE IV-8. ST. PAUL PERMANENT RESIDENT EMPLOYMENT, NO-SALE AND HIGH CASES 
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_- FIGURE IV~9. _UNALASKA RESIDENT EMPLOYMENT, NO-SALE AND HIGH CASES 


One possible consequence of the increased sale-related employment opportuni- 
_ ties for permanent residents is labor competition with the fledgling fishing 

industry. The potentially higher wages and long-term job security (production 
phase) of industry-related jobs would be highly valued. The attractiveness of 
industry jobs might, in some cases, be influenced by the degree of flexibility 
that work schedules would allow for the traditional, rural St. Paul lifestyle 
and for subsistence pursuits. 


The higher personal incomes afforded residents employed in petroleum industry 
jobs might stimulate pursuit of other economic opportunities by an industry 
job holder or a member of their extended family. For example, an industry job 
holder might finance the purchase of a boat or of gear allowing entry or 
expansion into the fishing industry. 


If the petroleum industry, in the course of developing necessary infrastruc- 
ture, were to help further develop the port facilities of St. Paul, the 
chances of success for the fishing and fish-processing industries would 
probably be improved. The possibility of revenues for the city of St. Paul 
from property taxes on the air-support facility is another potential benefit 
to the local economy if the city were to assume property-tax authority. 


(2) St. George: A very small number of residents of 
nearby St. George (no estimate was made) might share in the onshore- and off- 
shore-employment opportunities described above for St. Paul, either by commut- 
ing to St. Paul or by moving to St. Pauli. 


(3) Unalaska: Construction of marine-support facilities 
for exploration would occur in 1992 and generate 388 new direct and indirect 
jobs. Approximately 140 to 174 jobs in facilities and operations would exist 
from 1993 through 2000. Construction employment would occur again in 2001 
with 184 jobs, with the expansion of the marine-support facilities in 
preparation for production activities. The operation of the marine-support 
facilities would employ about 328 people from 2004 to 2019. A small number of 
offshore jobs would also be available. Depending on the duration and skill 
level of the job, at least 75 percent of both the construction and operation 
jobs would be filled by nonresidents who would be housed in an enclave (for 
both OCS and non-OCS workers). The number of workers who would be living in 
the enclave is described in Appendix B. 


Figure IV-9 indicates the number of onshore jobs assumed to be filled by 
permanent residents of the community of Unalaska compared with the number of 
jobs without the proposed sale. Of long-range significance, are the 14] 
direct and indirect production-phase jobs projected for the years 2004 to 2019 
filled by permanent residents (representing a slightly greater than 20%- 
increase in employment). The majority of these jobs would be in unskilled 
positions. However, as residents gained experience in petroleum-related 
activities, some individuals could move into more skilled positions. In 
addition, a small number of Unalaska residents (less than 5) might obtain 
several of the less specialized offshore-production-phase jobs. No attempt 
was made to estimate the magnitude of the decline in petroleum-related local 
employment as production declines in the latter years of the study period. 


As discussed in Section III.C.2, employment has varied considerably with the 
ups and downs of the fishing industry. The local economy would benefit from 
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the increased number of year-round and long-term jobs for permanent Unalaska 
residents in activities related to the proposed sale. The city of Unalaska 
would receive some revenues from property taxes on the expanded portion of the 
enclave attributable to the influx of OCS-related workers. 


SUMMARY: Employment for permanent residents would be 63 percent higher from 
2019 in the community of St. Paul and marginally higher in 
St. George. Because current and projected future unemployment is high, 
reductions in joblessness would occur in both communities. The city of 
St. Paul might benefit from property taxes if the city assumes taxing power. 


Employment for permanent residents would be 20 percent higher from 2002 
through 2019 in Unalaska. Because of the large fluctuations in employment 
levels in the 1980's, the addition of OCS jobs should be a stabilizing 
influence. 


CONCLUSION (Effects on Local 1 t): The effect of the high case on 
employment in St. Paul and Unalaska is expected to be HIGH. 


4. Effects on Subsistence-Harvest Patterns: The population 
assumptions based on the high-case scenario and which form a basis for this 
analysis are discussed in Appendix B. Effects on subsistence fish and 
wildlife resources are analyzed in Sections IV.B.2.c through g and used as 


appropriate. 


(1) Umalaska and St. Paul: According to the community- 
population assumptions, peak enclave and resident population (associated with 
production activities) at Unalaska would begin in the year 2001 and represent 
about 18 percent of the enclave, resident, and total population of the con- 
munity. The enclave population (generally at a level of about 187 people from 
the year 2005 onward) would have the same characteristics as in the base 
case--a population living in the community on a rotation basis and commuting 
to residences located elsewhere. The proportion of long-term employment 
designated as generating additional resident population is the same as in the 
base case, only higher because of the higher level of industrial activity in 
the high case. The added resident population in the high case would amount to 
about 275 people following the year 2005, contributing about 19 percent of the 
totel resident population in the community. 


The large proportion of additional enclave population contributed by the high 
case in Unalaska should not affect subsistence harvests in the community 
because of the lack of subsistence needs. Enclave employees are expected to 
be housed and fed by their employers. In periods of relative resource 
abundance, such as during a local salmon run, enclave workers can be expected 
to participate in sport fishing as time permits and transport their catches 
home for family consumption. There also could be more sport fishing in or 
near town by the added resident population, but subsistence fishing for salmon 
and halibut should not be significantly affected because of the different 
locations used and the need for skiffe (and nets for salmon fishing) to carry 
it out. Such technology may be available with new residents, but the 
fish-resource base of Unalaska Bay should be able to absorb the added fishing 


pressure. 
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Other subsistence-resource harvests at Unalaska also should not be signifi- 
cantly affected. As discussed in the base case, marine mammals cannot be 
hunted by non-Natives (which should comprise the bulk of the new residents), 
and normal mainland wildlife resources, such as moose, caribou and bear, are 
absent from the area. Waterfowl and migratory birds could experience in- 
creased hunting pressure, but the resources should be sufficient to absorb the 
added hunting pressure. 


On St. Paul Island, all categories of individuals associated with the high 
case (resident, enclave, and offshore population) could contribute population 
effects to subsistence. As shown in Appendix B, St. Paul is expected to 
accommodate an enclaved workforce of 669 individuals after the construction of 
the onshore terminal in the year 2004, with the employment of 2,294 indivi- 
duals. Employment offshore St. Paul is estimated to range from 423 to 2,613 
jobs over the life of the field, reaching a peak of 2,613 in 2003. In conm- 
parison with the large workforce expected to live temporarily in an onshore 
industrial enclave or offshore, the permanent resident population associated 
with lease-sale-area activities in the high case is expected to comprise about 
15 percent (102 of 750 individuals) of the total resident population of 750 by 
the year 2010, with a decreased proportion prior to this time. The total 
resident population of St. Paul of 750 in the high case is 220 people higher 
than the base case, reflecting the role of the onshore oil terminal and the 
increased oil-production volume in stimulating other economic opportunities on 
the island. As discussed in Appendix B, the resident population associated 
with OCS activities on the island is expected to be predominantly Aleut, being 
composed of previously underemployed or unemployed residents or returning 
residents of the island (as in the base case but to a greater extent). The 
increased resident Aleut population on the island may put added harvest 
pressure on subsistence resources, but this should not be a factor affecting 
subsistence harvests because of the abundance of resources involved. 


As in Unalaska, enclave workers are expected to work on a rotation basis 
without families and be housed and fed by their employers while on the island; 
thus, producing no justification for subsistence need. Even if this were not 
the case, the resources used for subsistence purposes on St. Paul Island would 
not be subjected to increased harvest pressure or competition to any signifi- 
cant extent from oil-related employees. This is because the types of renew- 
able resources used by non-Aleuts are generally unavailable on the island and 
the harvest of those resources available to and used by local residents are 
either difficult to acquire or subject to controlled acquisition. Salmon, 
herring, trout, and other customary game fish are not available on the island. 
Moose and caribou also are not available, with fur seal, other types of seal, 
and sea lion generally taking the place of these resources. Hunting marine 
mammals by non-Natives is prohibited under provisions of the Marine Mammal 
Protection Act. Reindeer are available on St. Paul Island but are harvested 
on a permit basis, since they are a locally owned resource. 


Halibut is used to a considerable extent for commercial and subsistence 
purposes, but vessels (a means not ordinarily available to transients) are 
needed to carry out a harvest. With the possible exception of migratory 


ducks, geese, and waterfowl, the ry of fish and wildlife species customarily 
used on the mainland shoul, -4ntially reduce potential conflicts in the 
use of renewable resources « ~° ibsistence purposes or the loss of abundance 
in these resources from in ed harvest pressure as a result of OCS-related 
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being on the island. Additionally, it would be expected that OCS- 
related facilities would be sited so as to avoid the loss of critical habitat 
or the potential contamination of such habitats over the expected production 
life of the lease area. 


Effects to the biological resource base of the Pribilof Islands from increased 
aircraft noise, other forms of industrial disturbanc<, and oil-spill incidents 
in the high case could reduce the availability or accessibility of such 
resources to the residents of the islands for subsistence purposes. Most 
notable among the subsistence resources that could be affected are fur seals, 
sea lions, other types of seals, and marine birds. (see the effects analysis 
for biological resource populations contained in Sections IV.B.3.c through g) 
Finfish and bottom-dwelling fish, such as halibut, are not expected to be 
affected due to their distribution and abundance. Even effects on local crab 
populations are anticipated to be limited. 


According to the biological analysis, the northern fur seal population could 
be vulnerable to very high oil-spill effects during the summer and fall, when 
adults and young are in the vicinity of the Pribilof Islands. Sea lions are 
subject to lesser seasonal effects in the vicinity of the Pribilof Islands. 
Ice seals also are subject to moderate effects levels within the lease-sale 
area. Marine and coastal birds could experience high effects in the vicinity 
of the Pribilof Islands during the breeding season, which coincides with the 
normally intense Alaskan summer industrial schedule. 


Fur seal, sea lion, and halibut contribute large quantities of protein to the 
diet of the residents of the Pribilof Islands. As discussed in the base case, 
fur seal subsistence needs alone could amount to a potential upper limit of 
12,000 mammals for residents of the Pribilof Islands. If the fur seal 
population were seriously affected by an oil-spill event, fur seals could 
become unavailable or accessible only to a limited extent or considered 
undesirable for use by local residents of the islands. Substitution of other 
subsistence resources for the quantities of meat involved would represent a 
significant disruption of normal subsistence activities. Considering the 
locations of rookeries on both islands and the relatively limited harvest 
carried out in relation to former commercial harvests, it should be possible 
to carry out a subsistence harvest despite serious oil-spill effects to the 
resource (as discussed under the base case) if measures are negotiated to 
modify usual practices to accommodate subsistence needs. A disruption of this 
kind should not extend beyond the year of occurrence, although effects to the 
fur seal population could be more far reaching. Under such duration, effects 
on subsistence harvests as a result of a reduction in the availability or 
desirability for use of such an important subsistence resource is considered a 
moderate level of effect on subsistence-harvest patterns. 


(2) Western Alaska peatons: The communities of western 
Alaska are shown on Figure -19, are located in the Norton Sound, 
Yukon-Kuskokwim Delta, Bristol Bay, and Aleutian Islands regions. 


Subsistence-harvest patterns within these regions are described in Section 
III.C.3. Using the ecenario for the high case, effects on subsistence-harvest 
patterns in western Alaska regions may be less a result of the direct presence 


of asa Basin support personnel and facilities than as the potential to 
affect subsistence resources that use the basin in a transitory or migratory 
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way. Unalaska and St. Paul are the only places specified in the scenario 
_ where onshore facilitics might be placed to support offshore activities in the 
Naverin Basin. The relative absence of personnel and facilities elsewhere in 
western Alaska means that effects on subsistence resources from sources such 
as increased harvest pressure, localized habitat modification, and local noise 
or other disturbance factors would be absent. There could be increased 
competition for goods and services at shorebase sites, but this should not 
produce an economic effect on subsistence from inflated prices. 


Based on the biological effects levels already examined, the relative absence 
of effects to groundfish, rockfish, shellfish, and the species of Pacific 
salmon found at different life stages in the Navarin Basin (sockeye, chinook, 
chum, and possibly coho) precludes effects from lease-sale activities on 
subsistence harvests in western Alaska. The same general situation should 
exist for regional populations of marine and coastal birds. Local populations 
of these species on the Pribilof, St. Lawrence, and St. Matthew Islands could 
be affected, but it is unlikely that this could affect subsistence hunters. 
Considering the large number of marine and coastal birds that frequent these 
islands, it is likely that such resources would still be available in abun- 
dance for local harvest on the populated islands. Furthermore, if there were 
adverse effects to the marine and coastal bird populations of these islands, 
such effects are extremely unlikely to occur on all islands simultaneously. 
Localized effects to marine and coastal bird populations, therefore, should 
produce little change in patterns of resource harvest among subsistence users. 


In addition to the fur seal, the Steller sea lion and Pacific walrus are the 
only other pinnipeds identified as incurring more than low or moderate 
seasonal effects from the proposal in the high case (see Table IV-21). Ice 
seals (including bearded, spotted, ribbon, and ringed seals) and polar bear 
are assessed to have seasonally moderate and low effects, respectively. Such 
low levels of effects to the populations of these latter species in the 
Navarin Basin suggest an unlikely prospect for abnormal change being brought 
about in subsistence-harvest patterns that rely on these resources. 


The Steller sea lion population of the eastern Aleutian Islands is identified 
as potentially affected by spills from tanker traffic using island-chain 
passages and more specifically Unimak Pass. Changes in abundance levels could 
be brought about for a portion of the Bering Sea sea lion population if the 
breeding population using the rookeries of the Eastern Aleutians were 
affected. Such changes could affect those western Alaska communities that 
harvest sea lions for subsistence purposes but to an unknown extent, because 
little is known about the distributional characteristics of this sea lion 
population. Localized affects to hunters from Eastern Aleutians communities 
should be no different than those to hunters from communities located else- 
where, since the effect generated would apply to the population as a whole 
rather than simply to a specific portion of the population. 


Potential high seasonal effects to the Pacific walrus population of the Bering 
Sea could occur during the spring when adults and young migrate northward on 
floes from the receding ice pack. A high seasonal effect to the Bering Sea 
walrus population in the high case would more likely produce a reduction in 
abundance than a change in distribution because of the migratory nature of the 
species. Considering the size of the herd and the speculation going on over 
its blological viability, a reduction in abundance could be beneficial to the 
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population in the long term but could produce short-term local affects for 
subsistence. Effects on walrus from Navarin Basin activities in the spring 
would heave to take place just prior to or during the initial stages of the 
morthern spring sigration. With the St. Lawrence Island communities of 
Gambell and Savoonga being the first to hunt northerly migrating walrus in the 
spring, this initial hunt would be jeopardized if oil from an oil spill were 
lodged in or on the ice floes carrying the walrus northward, had contaminated 
the waters near the floes from ice-bound seepage, or had oiled adults and 
young. Such conditions would make hunting from small open boats very 
@ifficult (and more dangerous than normal) and would contaminate the meat of a 
portion of the herd. Effects from oil to environmental factors of ice and 
water would most likely be dissipated in time as the northward migration 
continues and, thus, not present a deterrent for hunters at other community- 
hunting sites. The loss in abundance that could take place should be diluted 
in time and space and not necessarily affect levels of abundance in other 
hunting areas. Gambell and Savoonga hunters, although at a disadvantage in 
the hunt, should be able to return with some portion of their anticipated 
annual catch, considering the experience of the hunters on St. Lawrence Island 
and the extreme dependence these communities have on walrus, which supplies 
about 70 percent of the total annual subsistence harvest (by we’ght) in both 
communities (see Table III-21). A reduction in the harvest of an important 
subsistence resource, such as walrus, is considered « modvrate ievel of 
effect, where the reduction is tix: result of the resource being less available 
or desirable for use and the condition persists for not more than one season. 


Among the six species of endangered cetaceans known to inhabit the lease-sale 
area, the right, bowhead, fin, and humpbeck whales are expected to have 
moderate effects from potential offshore activities. Gray and sperm whales 
are expected to have low effects. These ler«ls of effect to far-ranging 
cetacean populations from potential events in the Navarin Basin are unlikely 
to affect subsistence hunting, since it is the population of the species as a 
whole that is hunted and not necessarily a previously affected localized sub- 
group. The same proposition should hold for nonendangered cetaceans of the 
Navarin Basin (the minke, killer and beluga whales, and the Dall's porpoise), 
which are assessed as having low effects from lease-sale activities. 


: The relatively little change to subsistence-harvest patterns in 

is the result of insignificant effects to locally used subsistence 

resources from pollution events and limited additional hunting and fishing 

pressures on such resources, since the high case is expected to contribute 
only a limited added increment of enclave, resident, and total population. 


On St. Paul Isiand, the additional population associated with the air--support 
base and the operation of the oil terminal should have only modest effects on 
subsistence harvests. Locally based enclave workers are expected to work on a 
rotation basis without families end, thus, have little subsistence need. In 

the resources used for subsistence purposes on the island (fur 
seals, sea lions, and other types of seals) are not those generally used by 
mainland residents and are either difficult to acquire (halibut, for example) 
or subject to controlled acquisition (i.e., reindeer and all marine mammalc). 
Effects on the subsistence~harvest patterns of island residents would be 
produced more from effects on subsistence resources from factors such as 
aircraft noise, other forms of industrial disturbance, and oil~spill 
incidents. Am oil-spill incident could result in northern fur seal--the 
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backbone of island subsistence--becoming less available or desireable for use 

for at least one harvest season. Such an effect for St. Paul residents could 
produce comparable results for the neighboring island community of St. George, 
since these communities depend om a common renewable resource base. 


In the regions of western Alaska, there should be a relative absence of 
industrial activity and of increased population or employment associated with 
the high case. Effects on biological resources which rigrate through the 
Navarin Basin were examined in terms of effects on western Alaska subsistence- 
harvest patterns. Potential effects from offshore oil-spill events and other 
sources of disturbance or damage were found primarily in relation to the 
Pacific walrus population as it served western Alaskan subsistence. Most 
other marine mammals, endangerei and threatened species, finfish and shell- 
fish, and marine and coastal birds either did not experience effecta levels 
sufficient to influence subsistence-harvest patterns, cr the results of 
effects were such as to produce little change in patterns of subsistence- 
resource use. 


CORCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the high 
case on subsistenc rvest patterns is expected to be MODERATE in St. Paul 
and St. George and on St. Lawrence Island, and VERY LOW in Unalaska and in 
other parts of western Alaska. 


k. Effects on Sociocultural Systems: The population 
assumptions based on the high-case scenario and which form the basis of this 
analysis are contained in Appendix B. Effects on subsistence harvests are 
contained in Section IV.B.3.4. 


(1) Unalaska: According to the community-population 
assumptions, peek enclave and resident population (associated with production 
activities) at Unalaska would represent about 18 percent of the enclave, 
resident, and total population of the community. The enclave population 
(generally at a level of some 187 people from the year 2005 onward) would have 
the same characteristics as in the base case: living in the community on a 
rotation basis and commuting to residences located elsewhere. The proportion 
of long-term employment designated as generating additional resident 
population is the same as in the base case, only higher because of the higher 
level of industrial activity in the high case. The added resident population 
in the high case would amount to about 275 people following the year 2005 and 
would contribute about 19 percent of total resident population in the 
community. 


The added resident and enclave population associated with the high case should 
affect the social makeup of the community, but less in changing basic values 
or overturning existing social structures than in bringing about a more 
heterogeneous community founded won a more diversified service economy. 
Effects on subsistence harvests by the added population, as analyzed in 
Section IV.B.3.4., should not provide a significant basis for changing the 
social organization or values of the community. As in the base case, whatever 
social discord that may have occurred from the introduction of OCS marine- 
support activities from previous lease sales may be reintroduced but not to an 
appreciable extent, because such activities are compatible with those histori- 
cally carried out within the community. The characteristics of the population 
would be comparable with thogee of the community as a whole although threats to 
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— resource harvests could be perceived by the fisheries segment of the 


tion. Potentisl dissension could arise in the community over such 
‘matters, but the likelihood of long-term, chronic conflict is unlikely in 
light of the resource-development orientation of both the fisheries and 
petroleum segments of the population. Those aspects of the social organiza- 
tion in Unalaska already under stress from economic development also may be 
_ affected by the added increment of OCS-related population. 


The trend toward the displacement of rural cultural values and orientations, 
already evident in Unalaska (see Sec. III.C.4), is expected to continue in the 
high case. The heterogeneity of value systems in the community should con- 
tinue to cause intergenerational identity conflicts among residents which 
could result increasingly in conflict, stress, and problems associated with 
substance abuse. 


(2) Pribilof Islands: This discussion centers on St. 
Paul as the community on the Pribilof Islands primarily affected as a result 
of the high case. A discussion of indirect effects on St. George is also 
provided. The discussion includes the effects of population ge (described 
in Appendix B), industrial activities (described in Sec. IV.A.1), and effects 
on subsistence harvests (described in Sec. IV.B.3.j.) as they relate to social 
organization, cultural values, and the interrelationship of the effects of 
stress on these systens. 


— —— The social organization of St. Paul includes many 
eatures of t tional Aleut culture (see Sec. III.C.4), including extended 
family households; kinship networks (that determine most of the community's 
subsistence production and consumption levels); informally derived systems of 
respect and authority; and stratification between families (that focuses on 
success at subsistence endeavors and access to subsistence technology). These 
non-Western elements of social organization could be altered to become less 
oriented towards the family and could exhibit a rise in the number of nuclear 
families and a breakdown in kinship networks. These changes could occur as a 
result of high-case-induced social conditions in St. Paul. These social 
conditions are the result of the following alterations to the population: 4 
large increase in the size of the resident community through return of former 
residents and a large reduction in outmigration; a large number of workers 
living in an enclave on the island; a large number of offshore workers 
traveling through St. Paul enroute to offshore employment; and indirect 
effects as a result of changes to the subsistence cycle. 


The permanent resident population associated with lease-sale-area activities 
in the bigh case is expected to comprise about one-third (280 of 750 individ- 
uals) of the tctal resident population of 750 in the year 2010, with a de- 
creased proportion prior to this time. The total resident population of 750 
individuals on St. Paul in the high case is 220 higher than the base case, 
reflecting the role of the onshore oil terminal and the increased oil- 
production volume in stimulating . ier economic opportunities on the island. 
As indicated in the section on population assumptions, the resident population 
associated with OCS activities on the island is expected to be predominantly 
Aleut, being composed of previously aa op or unemployed residents or 
returning residents of the island (as in the base case but to a greater 
extent). Because of this increase, the resident Aleut population on the 


island might acquire a new demographic profile, including a higher percentage 


of males 25 to 40 years old, a larger adult population, a somewhat larger 
percentage of non-Natives, and a greater number of single-individual house- 
holds and married couple households with a small average number of children. 
In terms of social interaction, the community character could become less 
personal, social stratification could become more obvious and functionally 
operative, and nonkin, common-interest associations could gain more importance 
to the social organization. 


Nonresident population associated with the high case includes workers tempo- 
rarily housed on the island in an enclave and workers situated on the eight 
offshore production platforms who use the St. Paul airport to travel to and 
from the area. St. Paul Island is assumed to house an onshore enclave popula- 
tion of 258 in 1992 and 1,065 in 2003 during facility construction. Between 
these periods of time, the enclave population on the island ranges from 4 to 
106 people. The enclave population during the production phase, following the 
last construction period, is expected to be maintained at a level of 669 
people. As in Unalaska, the enclave population is assumed to be without 
families, work on a rotation basis, and commute to residences located else- 
where when not housed temporarily on the island. Employment offshore St. Paul 
Island ranges from 2,238 to 2,613 in the period between 2000 and 2003. After 
production starts, employment offshore is anticipated to be maintained at a 
level of 1,683 people. 


With an enclave on the island, social interaction of oil industry workers with 
local St. Paul residents could be considerable since the island is only about 
4 miles long and 7 miles wide. The intermixing of enclave oil workers and 
local residents would result in changes in the social structure similar to 
changes caused by added population. In addition, the presence of large 
numbers of enclave workers in the high case would be stressful to the socio- 
cultural system as well as provide the mechanism for the reinforcement of 
Western values and ideals (see discussion on cultural values). Location of 
the enclave is crucial: an enclave close to the community would make access 
easier by foot. The interaction of enclave workers with local residents would 
be increased by the sheer size of the enclave. During the life of the pro- 
ject, there also would be thousands of workers employed offshore that would 
annually pass through the airport. The proximity of the airport to the 
community (2.5 miles), the orientation of St. Paul residents to the airport 
(because of its function as a primary gateway to the outside for passengers 
and cargo), and the high potential for air-traffic delays (that potentially 
could strand workers on the island for hours or days due to bad weather) would 
increase the opportunities for interaction of local residents and oil workers. 
Other instances of increased interaction would occur with local residents 
employed in oil industry jobs mingling socially with fellow workers in town, 
at the enclave, or elsewhere on the island. 


While some enclave workers and offshore workers passing through St. Paul would 
exhibit a respect and understanding of the Aleut culture in St. Paul, others 
could come equipped with prejudices too ingrained to be modified. Some of the 
interactions of oil workers with the local Native population could be unplea- 
sant. It is likely that the residents of St. Paul would be concerned about 
the influx of nonresidents to the island and worried about this white, Western 
culture dominating their society. This concern, combined with negative, 
unpleasant interactions with non-Natives, could lead to a growth in racial 


358 


IV-B-127 


tension. Each instance of an obvious or subtle prejudicial act could have 


' Gmereased effects at the individual level. The growth of negative expecta- 


tions could outstrip the actual frequency of conflict. 


For example, St. Paul has already begun experiencing sociocultural changes 
since MMPS withdrew its support for the commercial fur seal harvest in 1983. 
According to information gathered by Braund (1985, oral comm.), the community 
of St. Paul has been transformed “almost overnight" from a quiet, snall, 
government community to a "bustling community with lots of strangers coming 
and going, trucks driving the streets at all hours, and a general feeling of 
increased activity." These changes are the result of the construction of the 
port and harbor which has provided jobs for community residents, but this 
change has provided some social effects as well. As an indication of this, 
stipulations were imposed for the construction of the helipad in an attempt to 
diminish many of these effects: “no private vehicles, no firearms, no booze, 
unauthorized visits by islanders in camps, no sightseeing by transient 
workers, and flight schedules are arranged to limit the amount of time workers 
are in town" (Braund, 1985, oral comm.). 


Problems could arise from an influx of workers in an enclave on the island, 
from workers passing through the community, and from residents intermingling 
This is especially so in the high case, where a larger 

resident workers are expected to be employed than in the base case 

oil terminal. The increased availability of drugs and 

@licohol on St. Paul as a result of the increased traffic through the airport, 
the increased number of visitors in town, and the greater number of enclave 
the local residents could be disruptive to the social 

; Several exemples of such problems were given in 
the discussion under the base case, especially in terms of the potential 
accessible enclave. Any effects on the social health of 

St. Paul would have ramifications in the social organization, as they could 
cause dissension in the family unit and a breakdown in the kinship networks so 
vital to Aleut culture. Effects on subsistence in St. Paul, as a result of the 
high case, are expected to be moderate, with potential effects resulting 
mainly from a reduced availability or desirability for use of northern fur 
seals during at least one harvest season. The fur seal is "the backbone of 
subsistence” on St. Paul Island and unique in that it is a totally predictable 
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‘resource. While other resources fluctuate yearly or are dependent on weather 


conditions, the fur seal has always been the most important subsistence 
resource (Velire and Veltre, 1983). To even briefly put this resource at 
risk—or create the fear of losing it--could cause a great deal of soial 
stress on the people. The 1985 harvest was the first time the fur seal 
harvest was only a subsistence harvest and not a comercial harvest (Zimmerman 
and Letcher, 1986). Subsistence harvests of northern fur seals have taken 
place each sumer since 1985. 


The subsistence fur seal harvests to date have retained the crew structure 
during the previous commercial harvests. Disruption to the seal harvest 
result of an oil spill (see Sec. IV.B.3.4) could disrupt the crew struc- 

ramifications in the social organization through loss of status 

@ decrease in community-sharing networks. A disruption of subsistence 
groups could cause a breakdown in family ties and the community's sense 
well-being. Tensions and anxieties could be caused by OCS activities and 
perceived as « threat to fur seals and other subsistence resources, especi- 
y if the islanders do not perceive OCS development as a benefit to them in 


— 
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the context of the offshore operations and the oil terminal being visibly 
evident. A prolonged disruption in subsistence activities, sufficient to 
affect sharing networks and subsistence task groups, could cause a breakdown 
in family ties and the community's sense of well-being. 


Values: Cultural values and orientations (as described in Sec. 

can affected by interaction with new residents, changes in the 
social organization and demographic composition, changes in the economy, and 
alterations to the subsistence cycle. As population on the island grows and 
the interaction with oil industry workers increases, it is , possible for an 
increased trend towards the displacement of Aleut cultural values and orienta- 
tions (similar to the trend already in place in Unalaska [see Sec. III.C.4]). 
This trend would manifest in decreased emphasis on the importance of the 
family, cooperation, sharing, subsistence as a livelihood, and the Orthodox 
Church, as well as creating an increased emphasis on individualism, family, 
wage-labor, and entrepreneurialism. Interaction with oil industry workers 
could result in introduction of new values and ideas, as well as increased 
racial tensions, and an increased availability of drugs and alcohol. As a 
result, tensions could be created that would result in increased incidents of 
socially maladaptive behavior and family stress that potentially could strain 
traditional Aleut institutions in terms of maintaining social stability and 
cultural continuity. 


Cultural values and orientations can change slowly or suddenly (Lantis, 1959). 
Long-term change depends on the relative weakening of traditional stabilizing 
institutions through effects from prolonged stress and disruption that could 
be expected to occur under the scenario for the high case. There has already 
been some indication of a trend toward change in cultural values and orienta- 
tions on St. Paul with the cessation of the NMFS commercial seal harvest in 
1985. The Aleut perspective has shifted from working for the Federal Govern- 
ment (where there was little incentive for independent initiative) to a rise 
in entrepreneurialism and individualism. The St. Paul Al.cuts have realized 
that their only hope for economic survival is to pursue new forms of employ- 
ment. This gradual shift to more individualistic and entrepreneurialistic 
thinking indicates the beginning of an alteration in traditional Aleut values: 
values that have been oriented more toward cooperation and sharing. There 
also has been "a recent shift in the intensity and frequency of some community 
activities such as basket socials, masking (Russian Orthodox New Year), and 
village participation in weddings" (Braund, 1985, oral comm.). Although the 
degree of intensity of these changes is not yet documented nor quantifiable, 
it appears that these changes are trends which could increase rapidly with the 
more intensive development expected as a result of the high case. 


The Effects of Stress: Effects on sociocultural systems are often indicated 

rates of mental illness, substance abuse, and violence. This has 
proven true for Alaskan Natives who, since the 1950's, have been faced with 
increasing acculturative pressures. The rates of these occurrences far exceed 
those of other American populations such a Alaskan non-Natives, American 
Natives, and other American minority groups (Kraus and Buffler, 1979). While 
such behaviors are individual acts, the rates at which they occur vary among 
different groups as well as through time. These changing rates are recognized 
as the results of a complex interaction of interpersonal, social, and cultural 
factors (Kraus and Buffler, 1979). 
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Psychic stress leads to social pathologies, and such problems could result 
from people being socialized for a lifestyle that no longer exists (Brower, 
1960; see also Kiev, 1964, 1972; Chance, 1966; Murphy, 1965; Milan, 1964). 
New routes to success, created by development, could contradict the more 
traditional patterns of reciprocity and egalitarianism and lead to social 
conflict and feelings of guilt (Hippler, 1969). “Conversely, people may 
identify with new goals that are inaccessible to them or for which they lack 
skills. This leads to lowered self-esteem and increased anger and frustration 
(Chance, 1965, 1966; Chance, Rin, and Chu, 1966; Kiev, 1964; Murphy, 1965). 
Problems of self-image are critical to the development or nondevelopment of 
social pathologies (Chance, 1966). The substitution of one set of nominative 
behavior for another could disrupt the standard set of expectations, predic- 
tions, and responses used to understand social settings. This too leads to 
lowered self-esteem and increased frustration (Erasmus, 1961; Kiev, 1964). 
The nature and direction of change may not be clearly understood, or it may 
accelerate and “overload" the existing sociocultural system (Murphy, 1965). 
Such a situation decreases the sense of control and increases perceptions of 
an external threat as well as psychic stress. A sense of control is particu- 
larly important for adjustment (Chance, 1966), just as a sense of an uncon- 
trolled, external threat is particularly detrimental (Kiev, 1964; Murphy, 
1965). 


Change itself, even though induced primarily by forces outside the community, 

does not necessarily cause the levels of psychic stress that lead to pathology 
(Inkeles, 1973). Besides, not all sociocultural change (directly or indi- 
rectly related to oil development) may be negative. Higher levels of employ- 
ment, better health programs, and improved public services must be viewed as 
possible positive sociocultural effects from regional oil development. 
Employment of underemployed resident Aleuts in oil-terminal and related 
operations could assist in filling the economic vacuum created by Federal 
Government withdrawal of support for the commercial fur seal industry. 
Already, the current increase in employment opportunities on St. Paul has 
helped in decreasing the suicide rate since the NMFS withdrawal (Braund, 1985, 
oral comm.). Income from oil industry employment could improve living condi- 
tions in the context of the withdrawal of commercial fur sealing, although 
major dependence on a nonrenewable resource-based economy could cause long- 
term social costs at the time of resource depletion. 


Rapid and wide-ranging sociocultural effects are significant not only because 
a way of life is altered but also because these alterations can come with high 
social costs. These costs include growing alienation, increasing rates of 
mental illness, suicide, homicide, and accidental death, growing disruption of 
family and social life, and substance abuse. What makes sociological change 
disruptive “is the manner in which changes occur" (Murphy, 1965). The condi- 
tions which make sociocultural change stressful must be viewed as ongoing. If 
the stressful conditions alter, the society can make successful adjustments to 
the changes that have occurred, and the rates of violence, suicide, and 
substance abuse will drop. 


Contraty to sentiments found in many other rural Alaskan communities, the 
leaders in St. Paul are seeking development of St. Paul as a support. facility 
for the oil industry. In response to the NMFS withdrawal of support for 
commercial fur sealing, the Overall Economic Development Plan (OEDP) Committee 
of St. Paul has addressed the issue of future economic growth in the communi- 
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ty. Im a recent update of the OEDP, the following suggestions were made for 
- economic development sectors: OCS support, fisheries, marine-support ser- 

vices, and tourism (Stephen R. Braund and Associates, 1985). While the 
leaders are in favor of OCS development, it is not clear if these sentiments 
are held by the majority of the people, but while conducting research for a 
study for the OCS Social and Economic Studies Program, McNabb (1985, oral 
comm.) found that only 2 out of 12 families interviewed voiced a fear of OCS 
development, of losing their subsistence way of life, or of losing their Aleut 
traditions. Although this is not a representative sample, it seems to indi- 
cate that there may be more acceptance of OCS development in St. Paul in the 
face of the economic difficulties the islanders are facing with the withdrawal 
of support for the commercial fur seal harvest. Other researchers such as 
Braund, Kirkwood, and Shultheis (1985, oral comm.), who are familiar with the 
situation in St. Paul, feel that the residents of St. Paul, although not happy 
about oil development, are resigned to it. St. Paul residents seem to recog- 
nize that they need to change to an entrepreneurial system now that their 
dependency on the Federal Government has ended. 


It also should be noted that St. Paul and St. George residents have a dif- 
ferent economic history compared to other rural Alaskan communities. Pribilof 
residents are accustomed to full employment opportunities and to a steady 
income (Shultheis, 1985, oral comm.). The removal of secure employment 
opportunities with the removal of NMFS support for the commercial fur seal . 
industry has created a willingness to accept development. This resignation, 
and in some cases, acceptance or encouragement of development could be crucial — 
to the effects which could occur as a result. If there are benefits to the 
local residents, and not just to outsiders, there also would be more willing- 
ness to accept them. The feelings of loss or frustration should be diminished 
somewhat, particularly if the people of St. Paul feel that they have some 
control. Since a sense of control is central to successful adjustment and 
since OCS development in the Navarin Basin would be laden with the implica- 
tions just discussed, the proposal could lead to an unpredictable amount of 
socially dysfunctional behavior if it is not desired by the majority of the 

le. Because households and kinship systems in Aleut communities tend to 
be extended, this behavior would affect more than just the people exhibiting 
it. 


St. George: Any sociocultural effects felt in St. Paul in the high case would 

felt to a lesser degree in St. George due to the close interrelationship of 
the two communities (see Sec. III.C.4). The changes in the sociocultural 
systems on St. George should be similar to changes found in St. Paul in social 
organization and cultural values and orientations but could change at a slower 
pace and with less intensity, since there would not be any additional popula- 
tion on St. George nor any interaction with enclave workers. However, the 
changes can be expected to be long term with a tendency toward the disruption 
of existing Aleut sociocultural systems. Estimates have not been made on the 
number of residents who might temporarily move to St. Paul from St. George in 
search of OCS-related employment. The St. George city planner, Mary Shultheis 
(1985, oral comm.), felt that if the employment situation were poor in St. 
George, it would be likely that residents would first seek employment on St. 
Paul before seeking employment elsewhere (as was the situation in the summer 
of 1985). The current housing situation in St. Paul would not allow for an 
abundance of workers from St. George to move permanently to St. Paul, however, 
these workers would be able to stay with relatives in St. Paul on a temporary 
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i ~ basis as occurred in the summer of 1985. There is no anticipation of a “mass 


exodus" of St. George residents to St. Paul, primarily because the leaders in 
St. George are working on their own economic development plans to avoid this 
situation (Shultheis, 1985, oral comm.). 


(3) St. Lawrence Island: Effects on the sociocultural 
systems of the communities of Gambell and Savoonga on St. Lawrence Island 
could be experienced as a result of effects on their subsistence-harvest 
patterns. Other causal agents do not apply on St. Lawrence Island because 
there would be no additional population growth or industrial activities. 


Effects on St. Lawrence Island subsistence-harvest patterns are expected to be 
moderate because of the walrus harvest (see Sec. IV.B.2.j). Other harvests 
are expected to experience insignificant effects as a result of the high case. 
Walrus is an important species not only because it provides a large proportion 
of the subsistence meat for St. Lawrence Island communities, but also because 
it exemplifies the meaning of subsistence and the importance of harvesting and 
__ Sharing, as well as providing additional income for local ivory carvers. The 
“erganization of the crews for walrus hunting helps delineate important social 
and kinship ties within each community. The sharing of walrus meat does this 
as well. This organization reaffirms ties of kinship between Gambell and 
Savoonga and joins these islanders to family and friends on the mainland 
(Little and Robbins, 1984). The social organization and cultural values of 
St. Lawrence Island would not be expected to change from a moderate effect on 
harvest levels of even a major subsistence resource like walrus for a period 
of 1 year. Subsistence is cyclical by its very nature. It is expected that 
harvests vary from year to year, sometimes with substantial variation. 


Bffects on sharing networks and subsistence task groups are likely to be small 
and intermittent, but tensions and anxieties caused by possible disruptions 
could occur. However, task groups, kinship networks, sharing, and the 
community's sense of well-being would not be disrupted with a moderate effect 
on the walrus harvest, nor would there be a tendency to replace the sharing 


networks and task groups. 


: Effects on the sociocultural systems of Unalaska from added 

tion associated with marine-support operations are not expected to be 
significant factors for changing the social organization or cultural values of 
the community, although a more heterogeneous community is expected to be 
achieved. An air-support base, a relatively large enclave of non-Aleut 
workers, and a large number of offshore workers passing through St. Paul could 
cause long-term disruption of sociocultural systems and serve as factors for 
displacing existing social and cultural systems of organization. A more 
diversified and stratified community would be expected. Kin groups, “ask 
groups, and sharing networks would be disrupted with & trend towar2 aisplace- 
ment. There also could be a change toward displacement of Aleut cultural 
values and orientations as the population grows, more employment opportunities 
become available, and interaction with outside workers occurs. The moderate 
effects to-the subsistence fur seal harvest would produce short-term disrup- 
tions of sharing systems and task groups but should not lead to a tendency 
toward their displacement. Oil-spill effects on the fur seal harvest could 
produce social tensions on the Pribilof Islands. which could, in turn, lead to 
raised levels of socially dysfunctional behavior (alienation, mental illness, 
suicide, homicide, accidental death, disruption of family and social life, and 
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— @ubstance abuse). Sociocultural effects are expected to be long term and 


demonstrate a trend toward the weakening and displacement of traditional Aleut 
social organization based on kinship relations and the cultural values asso- 
ciatod with family, subsistence, cooperation, sharing, and the Orthodox 


religion. 


The close ties between St. George and St. Paul families and the number of 
Aleut residents likely to travel from St. George to St. Paul to work would be 
likely to cause effects on the sociocultural systems in St. George similar to 
those found on St. Paul: long-term disruption but without a trend toward 
displacement of sociocultural systems. 


Moderate effects on the subsistence walrus harvest of St. Lawrence Island 
residents would not produce disruptions of sharing systems and task groups, 
and there would be no tendency toward the displacement of sociocultural 
systems. 


CONCLUSION (Effects on Sociocultural Systems): The effect of the high case on 
sociocultural systems is expected to be VERY HIGH in St. Paul, MODERATE in 
St. George and Unalaska, and VERY LOW on St. Lawrence Island. 

1. Effects on Archaeological Resources: Archaeological 
resources in the Navarin Basin and adjacent onshore areas could be adversely 
affected by oil exploration, and development and production activities 
anticipated for the high case. 


(1) Offshore Archaeological Resources: There are areas 
containing a high probability of human habitation sometime in prehistory 
around the Pribilof, St. Matthew, and St. Lawrence Islands. Recent bathy- 
metric information shows that these areas are emergent and could have once 
been inhabited by early man (Dixon, Sharma, and Stoker, 1976; USDOI, MMS, 
1983). The routing of a pipeline from the sale area to a terminal on St. Paul 
Island would cross an area near St. Paul Island which has a high probability 
of human habitation. 


The Navarin Basin Sale 107 area does not contain any blocks located over 
significant landforms which have other than a low potential for archaeological 
site occurrence. Even if prehistoric resources existed in the sale area, the 
survival of these resources by burial in potentially undistributed sediments 
is unlikely. Also, it should be noted that identification and detectability 
of buried or preserved resources would be extremely difficult and such pre- 
historic resources would not likely be discovered or identified by existing 
geophysical techniques (see Appendix D). Because few archaeological resources 
are expected in the sale area and siting platforms would disturb very few 
sites, effects on archa@ological resources would be very low. 


(2) Onshore Archaeological Resources: Onshore archaeo- 
logical resources are discussed in Section I111.C.5. These resources could be 
affected by oil-spill-cleanup activities if a spill contacts the shoreline. 
Moving heavy equipment to the beach could require building access roads to the 
beach that could adversely affect archaeological resources. The use of the 
equipment for oil-spill cleanup could also adversely affect onshore resources. 
One area where cleanup could occur due to oil spills would be on the shores of 
the Pribilof Islands (land segment 146), which has a 33-percent chance of'a 
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_ 1,000-barrel-or-greater spill occurring and contacting this area within 30 
“days. The south side of St. Matthew Island (land segment 145) has a l-percent 
‘Chance of a 1,000-barrel-or-greater spill occurring and contacting this area 
within 30 days. The Unimak Pass Area (land segment 5) could also be affected 


by cleanup conditions because it has a 6-percent chance of a 1,000- 
barrel-or-greater spill occurring and contacting this area within 3C days. 


Resources at St. Paul and Unalaska could be affected by an increase in popula- 
tion associated with supply- and support-base activities. Refer to Tornfelt 
(1989) for a listing of National Register archaeological sites. The effects 
resulting from an increase in population would be temporary and reversible. 
Because archaeological resources are protected, damage is controlled by State 
and Federal Agencies. Therefore, the effect of increased population on such 
sites would be low. 


(3) ks: Activities related to oil exploration 
and development, such as the placing of platforms and the tankering of oil, 
would affect historic shipwrecks in the area. Twenty known shipwrecks, dating 
from 1851 through the early 1900's, occurred near or in the shipping lanes 
near Unimak Pass. Some of these occurred on the beaches at Unimak Pass. If 
transportation of oil-spill equipment to the beaches occurred, shipwrecks on 
the beach or nearshore could be damaged or disturbed by plowing, bulldozing, 
Or sand removal. However, due to existing laws protecting these sites, it is 
expected that such adverse effects would be low. Consequently, overall 
effects on shipwrecks throughout the onshore, nearshore, and submerged land 
segments would be low. 


: Because few archaeological resources are expected in the sale area, 
ting of platforms would disturb few, if any, archaeological resources. 
Onshore archaeological resources and shipwrecks could be affected by beach 
cleanup activities (if a spill occurred and contacted land) and population 
increases associated with support-base activities. However, these effects 
would be temporary and reversible. As a result, the effects on archaeological 
resources would be low. 


CONCLUSION (Effects on Archaeological Resources): The effect of the high case 
on ogical resources is expected to be LOW. 
m. Effects on Land Use Plans and Coastal Management: 


(1) Effects on Land Use Plans: The e/fects on land use 
am Unalaska and St. Paul are primarily associated with the following types of 


‘uses: (1) land requirements of onshore developments serving OCS leases, and 


(2) land use demands resulting from incrersed residential populations. 


In the high case, Unalaska would be used as a snarine-support base. 
Systems, Inc. (OSI) marine-support facility should be adequate to 
high-case, exploration-drilling activities. The OSI leases 40 acres 


support 
of a Native allotment and has an option to lease an additional 80 acres. This 
facility may require expansion to provide additional dockside space, ware- 


housing, and open-air storage to support development and production activi- 
ties. 
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St. Paul: St. Paul would be used as an air-support base and as a site for an 
O41 terminal. The St. Paul Comprehensive Plan and Coastal Management Plan 
have considered effects beyond current helicopter-support services and 
transient-crew-quarter facilities and have identified harbor-area-siting loca- 
tions for water-dependent facilities. The Pribilof Offshore Support Services, 
a subsidiary of the Aleut Corporation, developed a 7-acre base adjacent to the 
St. Paul airport to support exploration activities for Sale 83. To support 
air-support activities associated with the high case, expansion of the now 
closed base may be necessary. The development corridor identified in the 
comprehensive plan could be used to support enclave developments, air-support 
services, and crew and employee quarters. The plan does not specify the exact 
siting or boundaries of the airport industrial area. 


While St. Paul's comprehensive plan designates sites for industrial activi- 
ties, the zoned acreage available to accommodate the 200 acre oil terminal 
seems less then adequate. To accommodate a 200 acre oil terminal, the city of 
St. Paul would probably need to rezone land in the public land use areas 
designation to support OCS-development activities. Lands in this classifica- 
tion are intended to support facilities and servicee; resource and wildlife; 
and subsistence. Development of an oil terminal would alter these preferred 
land uses. 


: Existing marine-support facilities in Unalaska would be adequate for 
exp tory activities. To support development and production activities, 
this facility may require expansion, however, due to the availability of lands 
adjacent to the facility, conflicts with other potential land uses would be 
minimal. The St. Paul comprehensive plan has identified areas where potential 
support-base activities could occur. In addition, a facility was developed 
adjacent to the St. Paul airport to support Navarin Basin Sale 83 exploration 
activities. Development of a oil terminal on St. Paul would probably require 
the rezoning of land in the public land use areas designation which is used 
for resource, wildlife, and subsistence purposes. The terminal would alter 
preferred land uses in this designation. Industry activities would have a low 
effect of land uses in Unalaska and a high effect in St. Paul. 


CONCLUSION (Effects on Land Use Plans): The effect of the high case on land 
use expected to be LOW in Unalaska and HIGH in St. Paul. 

(2) Effects ~n Coastal Management: Two components of the 
high case significantly alter the level of effects from that of the base case. 
First, much greater quantities of oil are assumed to be present which leads to 
increased activity and a much larger possibility of oil spills. Second, the 
delivery system for produced oil shifts from offshore loading to pipelines 


running between the offshore resources and a terminal on St. Paul Island. 
Locational decisions, at a minimum in the base case, become prominent in the 


high case. 


The CMP’s and the ACMP standards identified in the base case also apply in the 
high case. In addition, the ACMP standard for transportation and utilities is 
considered. 


Coastal Development e AAC 80.040) and Energy Facilities (6 AAC 80.070): 
ects on use St. Paul are expected to be high as a result of the 
base case. The St. Paul CMP incorporates the first portion of the ACMP policy 
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that are water related. 
ven to activities and uses that are-neither water dependent nor 
but for which there is no feasible and prudent alternative to 
meet the lic need. The St. Paul CMP implements th. 3e priorities through 
policies that direct shoreline development to a designated harbor district and 
all other development to a development corridor (St. Paul CMP policies 1, 4, 
5, 13, and 14). If additional land is needed, such as is assumed for the high 
. Case, selection is guided by additional policies. For example, to minisize 
the costs of providing for public services and utilities, such expansion shall 
be located adjacent to or near existing development within the development 
corridor (St. Paul CMP policy 4). Sites and the construction schedule shall, 
to the extent feasible and prudent, “avoid interference with pre-existing 
uses, including commercial fishing and subsistence harvest activities” (St. 
. Paul CMP policy 15). Policy 16 applies to refined hydrocarbon products or 
: other hazardous materials or toxic substances; it is likely that it would 
apply to siting decisions under consideration in the high case. This policy 
requires that "to the extent feasible and prudent, such facilities shall use 
the most advanced and effective technology for the prevention of spills, and 
for the detection, containment, and cleanup of hazardous saterials spills in 
order to minimize adverse impacts to wildlife, habitats, commercial fishing, 
and subsistence activities" (St. Paul CMP policy 16). Agreement on “the most 

advanced and effective technology" may be a source of conflict. 


Mitigation procedures described in Section IV.B.2.m.(2) would provide 
additional guidance for the locational decisions on St. Paul Island, as does 
the facility siting standard of the ACMP. Unlike the base case, where effects 
were largely related to locational decisions for transporting oil that were 
independent of onshore facilities or were short term, effects in the high case 
would be of longer duration and to some extent dependent on the onshore site 
selected to serve as a terminal. For example, crowding in Captains Bay and 
Dutch Harbor would occur over several years. Although conflict with the 
policies of the St. Paul CMP is not inherent with the activities assumed in 
the scenario, the potential for differing opinions is evident as noted above, 
especially given the extent of the development and the need to designate 
additional lands for development. Conformance with the ACHP standard for 
facility siting that requires cooperation among developers, land owners, and 
government agencies would be important if the process of providing support 
facilities is to proceed smoothly. 


The second factor in the ACMP standard for coastal development requires that 
"the placement of structures and the discharge of dredged or fill material 
into coastal water must, et a minimum, comply with the standards contained in 
Parts 320-323, Title 33, Code of Federal Regulations” (6 AAC 80.040 [b)). 
Conflict with this element is not anticipated. Moreover, conformance with 
this policy should ensure that the regulations of the COE will be followed. 


Seopnystce Hazards i AAC — Geophysical hazards would be accentuated 
case tantially more activity occurs. Potential conflict 

f differing opinions concerning the adequacy of plans for dealing with ice 
ditions (both sea ice and superstructure icing) would increase. 
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— (6 SAC 0-120): Negative effects on subsistence in the high case 
? to ified in the base case (Sec. IV.B.3.4) although the 


frequency with which an oil spill could occur and affect resources increases. 
Conflict remains possible with the requirement that opportunities for sub- 
sistence use of coastal areas and resources be assured. The level of conflict 
is moderated by the probability that not all opportunities would be foreclosed 
to the residents of St. Paul and St. Lawrence Islands where effects are 
expected to be the greatest. 


Habitat ~ AAC 80.130): Production of the magnitude assumed in the high case 
ility of an oil spill. The statewide habitat standard of 
the ACMP was emphasized in previous reviews of exploration plans for the 
Navarin Basin. Given the levels of biological effects that are noted in 
Sections IV.B.3.d through g and that would occur in both offshore and seacliff 
habitats, concern may be accentuated over previous experiences, especially 
since drilling would occur year-round. A decision under 6 AAC 80.130(d)—-the 
section that establishes the criteria for projects that will not conform to 
the stendards--probably would be necessary because of the potential for 
conflict with the overall, offshore, and rocky-island/sea-cliff standards. 


— ar and Water Sualits ~ AAC 3 High effects on water quality 

potent or ict with the coastal management requirement 
that State and Federal water-quality standards and criteria be met. However, 
development would be unable to proceed unless the potential conflicts are 


resolved. 


——— and Utilities (6 AAC 80.080): A new policy introduced by the 
case the one for transportation utilities. Transportation of pro- 
duced oil in the high case comes within the coastal boundary of St. Paul. As 
@ result, the ACMP standard requires that the route and facility be compatible 
with the St. Paul CMP. Aseuming that onshore development occurs in a manner 
consistent with the coastal development and energy~facility-siting policies 
discussed previously, the proposed development should not conflict with this 
portion of the transportation standard. 


The second factor to be considered in the transportation and utilities 
standard is the need to site such facilities inland from beaches and shore- 
lines unless the facility or route is water dependent or no feasible and 
prudent inland alternative exists to meet a public need. Conflict with this 
portion of the standard is unlikely. 


SUMMARY: Higher levels of effects on biological resources and significantly 
more offshore and onshore activity have the potential to generate greater 
conflicts with statewide standards and district policies of the ACMP. Poten- 
tial conflicts with ACMP statewide standards for geophysical hazards, habitat, 
and water quality increase in the high case. ACMP standards for coastal 
development and facility siting and related district policies should facili- 
tate siting decisions; conformance is not precluded by the scenario. Poten- 
tial negative effects on subsistence do not increase in any one year but may 
occur more frequentiy. Because effects on subsistence are not additive with 
each negative event, potential levels of conflict comparable to those in the 
base case are expected. 


368 


IV-B-137 


fects on Coastal 
to expect to 


1% 4. Cumulative Case: The cumulative case for the proposed Navarin 
Basin Sale 107 includes exploration, development, and production activities in 
four plenning areas in the Bering Sea and other activities in the region. 


: The effect of the high case with 


a. Oil loration, Devel t, and Production Activities in 

——— See: The tive case resourcs estimate of I, ls repre- 
and unleased resources ‘mn the four Bering Sea planning areas 

(Navarin, Norton, St. George, and the Korth Aleutian Basins) aggregated into 
one distribution. Appendix A provides « wethodology for the development of 
the cumulative case resource value. To develop thi- level of resource, 16 
exploration wells, 9 delineation welle, 6 produc . platforms, and 336 
development wells would be needed. The following le outlines the sost 


economically viable oil transportation wechanism as well as the preferred 
location for trensshipment termina)s for each planning area. 


Table I¥-2la 
Bering Sea Transportation Mechanisms and Transport Terminals 


011 011 
Transportation Trans-Shipment 
Planning Area Mechani sa Terminal 
Neverin Basin Pipeline or Oftshore Loading St. Paul 
Nerton Basin Pipeline or offshore loading Nome 
St. George Basin Pipeline Makushin Bay 
N. Aleutian Besin Pipeline Balboa Bay 


Marine support for explor-:ion, development, and production activities in the 
Baverin, St. George, and North Aleutian Sasins would be out of Unalaska, while 
Nome would serve as a marine-support base for activities occurring in the 
Norton Besin. Air-support facilities for the Navarin and St. George Basins 
would be located on St. Paul Island. Air-support facilities for the Norton 
and Worth Aleutian Busines would be owt of Nome and Cold Bay, respectively. 


Por the cumulative case, 2.96 spills of 1,000 barrels or greater and 1.18 
spills of 10,000 barrels or greater are estimated. Therefore, we assume 3 
spilis of 1,000 darrele or greater and i spill of 10,000 barrels or greater 
for the cumulative case. The probabilities of one or more spills exceeding 
1,000 and 10,000 barreJe or greater are $5 percent and 69 percent, respec- 
tively. Yor the cumulative case, 456 spills under 1,000 barrels would be 
estimated during the production years, totaling 7,005 barrels over the life of 


the field. 
b. Other ects Considered in Cumulative Effects 
t This section Jone tees OCS projects and other proposals which are 


existing environment or are reasonable and foreseeable future 
actions. The following projects are considered in the cumulative effects 
analysis because they could occur in or adjacent to the Bering Sea or are 
Slong the migratory route of marine end coastal birds, marine namals, 

+> 
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endsagered and threatened species, or nonmendangered cetaceans. As a result, 
thaje projects are consider:d in the cumulative case analysis where 


' appropriate. 


(1) Commercial Fisheries: Waters off the coast of Alaska 
support some of the most p tive fisheries in the world. All Alaska OCS 
planning areas support commercial fishing to some degree although the 
fisheries in the Beaufort and Chukchi Sea Planning Areas are of relatively 
minor importance. To some degree, all coastal communities in Alaska derive 
economic benefit from commercial fishing; however, in landings and value, 
Dutch Harbor, and Naknek rank as the major fishing ports in the Bering Sea 


region. 


Alaskan commercial fisheries employ gillnets, seines, and trolling gear for 
harvesting salmon; longlines for halibut, sablefish, and rockfish; and trawls 
for other groundfish. Pots of various types are used in the crab fisheries. 
The limited spring and summer herring roe/bait fisheries also employ gillnets 
and purse seines. 


(2) Subsistence Activities: Subsistence hunting and 
fishing are important from both a cultural aspect and in terms of providing a 
major source of food for Native and rural Alaskans. The species used vary 
somewhat in different areas of the State and from c:mmunity to community; 
however, in general, marine mammals and fish are important in most coastal 
areas. Important subsistence resources for those communities bordering the 
southern Bering Sea include salmon, halibut, shellfish, intertidal organisms 
and plants, fur seals, hair seals, sea lions, birds and bird eggs, and 
caribou. Communities bordering the northern Bering Sea utilize salmon and 
other fishes; shellfish; bearded, ringed, and spotted seals; walrus; bowhead 
and beluga whales; waterfowl; moose; reindeer; and caribou. 


(3) Coastal Devel t in California: Between 1945 and 
1975, California's population tripled to more than million with 85 percent 
of the population living within 30 miles of the coast. At the turn of the 
century, it was estimated that California hac 381,000 acres of prime coastal 
wetlands. Within 75 years, about two-thirds of this acreage had been lost to 
a variety of developments along the coast. These disturbances have ranged 
from large-scale, whole-ecosystem elimination to small-scale, habitat-specific 
alterations. They include urban development, harbor construction, dredging, 
dike and levee development, and msrina developmert. 


(4) Offshore Alaska Federal 0il and Activities: The 
following lease sales have occurred outside the Bering in area and explore- 


tion activities have occurred within each of these sale areas: 


--Lease Sale BF - Beaufort Sea 
~~Lease Sale 71 - Diapir Field 
~-Lease Sale 87 - Diapir Field 
-~-Lease Sale 109 - Chukchi Sea 


Exploration activities could include exploratory drilling from a jack-up rig, 
semisubmersible drilling unit, drillship, bottom-founded drilling unit, or 
artificial island; other exploration activities include helicopter-support 
operations; support-vessel operations including ice management; and high- 
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eabdiation shallow-hazard seismic surveys. To date there have been no propo- 


sails for development and production within the Alaska OCS Region. Should oil 
and/or gas be discovered in commercially producible quantities on leases 
within one or more of these sale areas, the transportation of produced product 
may occur by pipeline or tanker and could transit several planning areas. 


(5) Federal Onshore Oil and Gas Kelated Activities: The 
Arctic National Wildlife Refuge (ANWR) is situated in the northeastern part of 
Alaska. The boundaries of the coastal plain portion of ANWR facing the 
Beaufort Sea (1002 area) extend from the Canning River Delta on the west to 
the Canadian border on the east. 


The conditional, economically recoverable resource in the mean case for the 
1002 area wis estimated at 3.2 Bbbls with a 19- percent probability of oil 
being presexut. Approximately 5,120 hectares, or 0.8 percent of the 1002 area, 
would be modified from its initial condition. Approximately 320 to 500 
kilometers of all-season gravel road within several oil fields and about 180 
kilometers of road between the Canning River and the marine facilities at 
Pokok Lagoon are assumed. 


The Secretary of the Interior recommended to Congress that the entire Arctic 
Refuge coastal plain be made available for oii and gas leasing. Section 1003 
of ANILCA states that "production of oil and gas from the Arctic National 
Wildlife Refuge is prohibited, and no leasing or other development leading to 
production of oil and gas from the range shall be undertaken until authorized 
by an act of Congress." Legislation authorizing leasing of ANWR lands, which 
was introduced in Congress, has been postponed as a consequence of the Exxon 
Valdez oil spill. 


(6) Alaska State Oil and Gas Activities: A total of 27 
lease sales have been conducted by the Alaska Department of Natural Resources 
since the institution of the state 5-year leasing program in 1979. Currently 
producing offshore leases are located in Cook Inlet and the Beaufort Sea. 
Most of the oil produced from Cook Inlet is transported by tanker from Nikiski 
through lower Cook Inlet and the Gulf of Alaska. Oil produced from the 
Beaufort Sea is transported via pipeline to the Trans-Alaska Pipeline Systen. 
Sixteen sales are included in the current state 5-year oil and gas leasing 
program (1989-1993). Seven of these sales are offshore. All offshore sale 
areas are located in the Beaufort Sea or Cook Inlet. Two recent sales leased 
tracts in the Beaufort Sea. In Sale 55 tracts from just west of Kaktovik 
eastward to the Canadian border were leased, and in Sale 52 tracts were leased 
in the area of Smith Bay. Exploration activities have not yet occurred on 
tracts leased in these sales. Other State sales adjacent to the Bering Sea 
in:lude the Bristol Bay uplands and the Alaska Peninsula. 


In September 1984, the State of Alaska held an oil and gas lease sale for the 
Bristol Bay Uplands (Sale 41). The sale area, containing about 4 million 
acres, is located south of the Kvichak River and north of Port Heiden on the 
Alaska Peninsula. Of the 1.4 million acres offered, 278,938 acres received 
bids. Four wells have been drilled, plugged, and abandoned in the Sale 41 
area. 


The proposed Alaska Peninsula Sale Area (Sale 56) contains about 1.7 million 
acres of land on the Alaska Peninsula between Liesko Cape and Port Heiden. 
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The sale is scheduled for May 1991; however, no decision has been made on 
whether the State will hold the lease sale (State of Alaska, 1989). 


(7) Canadian Beaufort Sea Oil and Gas Activities: Eighty 
wells have been drilled in the Canadian Beaufort Sea. There have been 26 
significant discoveries encompassing an estimated 1.5 Bbbl of oil and 4.5 Tfc 
of natural gas. The giant Amauligak oil and gas field will likely be the lead 
‘ offshore oil development project, although plans are on hold at present. 
Current transportation concepts suggest that oil from Amauligak will be 
shipped by pipeline from the production islands to shore at Richards Island 
and then down the Mackenzie Valley to southern markets. 


(8) Transportation of Oil and Gas: 


Cook Inlet Tankering: An increase in Cook Inlet produced oil may be shipped 
to ts in the Far East if allowed by Congress. Laws currently restrict 
the export of oil produced from Federal and State leases in Cook Inlet to 
3,000 barrels per day (about 2 tankers/year)--the current level of export. 
However, efforts are under way by Alaska's congressional delegation to end 
these restrictions. If the restrictions are removed, it is estimated that 36 
MMbbls of oil may be tankered over the life of the Cook Inlet Field. This 
could amount to an average cf about 14 tanker trips per year. It is believed 
that the tankers would travel the Great Circle Route from Cook Inlet to 
Pacific Rim markets, which would result in tankers traveling through Unimak 
Pass and then westward just north of the Aleutian Islands. 


Trans-Alaska Pipeline System: The majority of the oil produced in Alaska is 
transported via the Trans-Alaska Pipeline System (TAPS). The TAPS began 
transporting crude oil from the Alaska North Slope to Valdez on June 10, 1977. 
The TAPS is a 48-inch- diameter pipeline designed to have a potential capacity 
of 2.0 MMbbls per day, although 1.7 MMbbls per day has been set as the maximum 
efficient rate by the Alaska Oil and Gas Conservation Commission. The termi- 
mal at Valdez is able to handle four tankers at one time and has an average 
turnround time of 24 hours. The TAPS presently is delivering crude oil from 
Prudhoe Bay which has an estimated 9.6 Bbbls of recoverable oil reserves and 
from Kuparuk which has an estimated 1.6 Bbbls of recoverable oil reserves. A 
total of 2.0 MMbbls per day is tankered out of Alaska. Of this, about 680 
thousand barrels per day are tankered to ports within California. 


(9) Red Dog Mine: The Red Dog Mine is located 87 kilo- 
meters from the Chukchi Sea Coast and 145 kilometers north of Kotzebue. The 
seaport for the mine is located approximately 27 kilometers southeast of 
Kivalina. Production is scheduled to begin in 1990 with 1.1 million metric 
tons of ore. Full production at a rate of 1.9 million metric tons per year is 
expected to begin in 1993 and continue into the future. Variations in 
production after 1992 will reflect different percentages of lead, zinc, and 
other mineral concentrates in the ore mined. At full production, 5.5 thousand 
metric tons of ore per day would be mined. The port facility consists of a 
dock and causeway 40 meters wide and 60 meters long that extends into a water 
depth of 4 meters. Ore shipping will occur only during open-water periods 
(approximately 90-100 days/year). Ore will be loaded onto lightering vessels 
which will make four trips per day to ore carriers which will be loaded 
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offshore. Ore carriers will make about 15 trips per year to smelters on the 
Pacific Coast of North America, the Far East, and Europe. The life of the 
field is estimated at 50 years. 


(10) Federal Offshore Mining Program Norton Sound Lease 
Sale: The following information regarding the OCS Mining Program Norton Sound 
Sale and offshore mining in State waters was derived from the OCS Mining 
Program Norton Sound Leare Sale DEIS (USDOI, MMS, 1988) which is hereby 
summarized and incorporated by reference. The total areal extent of the 
Norton Sound Lease Sale is about 72,148 hectares (approximately 
178,282 acres). The blocks are located about 5 to 22 kilometers offshore in 
water depths that range from about 20 to 30 meters. The MMS has estimated 
that placer deposits of gold in the proposed lease-sale area to be 530,000 
troy ounces. It is projected under the mean case that one dredge would be 
used for mining. About 60 acres per year would be dredged for a period of 14 
years, with total dredging to include about 800 acres. 


(11) State Offshore Mini am: ‘wo areas along the 
northern shore of Norton Sound have valid ~— asthe area adjacent to 


the city of Nome and a small area off the coast near Bluff, about 85 kilo- 
meters east of Nome. Permits have been applied for along much of the coast to 
within 50 kilometers to the east and west of Nome. Western Gold Exploration 
and Mining Co., Limited Partnership (WestGold) is mining for gold on 8,802 
hectares (21,750 acres) of offshore leases that extend from about 1.6 kilo- 
meters east of Nome to about 16 kilometers west of Nome. The leases extend 
approximately 4 kilometers offshore. WestGold uses the Bima, the largest 
bucketline cffshore-mining vessel currently active. Minimum digging depth is 9 
meters; maximum digging depth is 45 meters. The dredge footprint for the 1987 
season covered an area of approximately 22 hectares (53.83 acres). The 
current offshore-mining operation uses no beneficiation chemicals. The length 
of the operating season is anticipated to be 160 days long. It is aseumed 
that an additional shallow-water dredge will be added by 1990. Pending the 
results from the smaller shallow-water dredge, it is assumed that lessees 
holding the leases off the coast of Bluff also would begin to operate a 
smaller shallow-water dredge--the lease is only 518 hectares (1,280 acres) and 
water depth is less that 20 meters. During each drilling season, the two 
smaller dredges (the one operated by WestGold and the other by the lessees off 
Bluff) would dredge less than the 75 hectares (60 acres) assumed for the Bima. 
The use of mercury during these operations is uncertain. The Bima has 
successfully mined gold without using mercury. However, the State has no 
categorical exclusion on the use of mercury offshore. 


c. Cumulative Effects: 


(1) Cumulative Effects on Air Quality: The spatial 
distribution of air-pollution ssions over t ng Sea under the cunula- 


tive case is not known. Air-pollutant emissions from exploration activities 
in adjacent sale sreas are considered to be too remote from St. Matthew Island 
to have any effect on onshore air quality. However, even if all emissions for 
the Bering Sea during the peak production year were concentrated 48 kilometers 
from St. Matthew Island, they would be less than for the high case (Sec. 
IV.B.3.a@). Analysis of emissions for both the base case and high cases 
indicate that emissions would exceed exemption levels but not significant 
criteria. The resources available for the cumulative case scenario lie 
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between the base and high cases. Consequently, the maximum possible emiss.ons 
under the cumulative case would exceed DOI exemption levels for NOx, but would 
mot exceed the significance-increment criteria. 


In the cumulative case, the effects of air quality not addressed by standards 
would reflect greater emissions than for the base case but less than in the 
high case (Sec. IV.B.3.a.(2)). The SO emissions would be much less than the 
- @xemption level, and the concentrations and deposition of sulfurous pollutants 

would be well below the concentrations that could cause even local tundra 
acidification. Accidental emissions result from gas blowouts, evaporation of 
spilled oil, and the burning of spilled oil. The emissions from a gas blowout 
are described in Section IV.B.l.a. In the cumulative case, three oil spills 
greater than 1,000 barrels would be expected. The emissions from evaporation 
or fire are described in Section IV.B.l.a. In addition, the 456 small spills 
(totaling 2,005 bbls) projected under the cumulative case could release an 
additional 9.2 metric tons of VOC by evaporation. 


Conclusion: The effect of the cumulative case on air quality is expected to 
LOW. 


(2) Cumulative Effects on Water Quality: In the cumula- 
tive case, the agents most likely to affect water quality in the Sale 107 area 
would be platform discharges and oil spills. These activities would result 
from hydrocarbon exploration; development and production on existing leases; 
the proposal; and future Navarin Basin lease sales. Platform discharges from 
exploration and development activities in other Bering Sea planning areas 
would not affect water quality in the Navarin Basin. 


Platfora pescharges: As indicated for the proposal (low case), the dissolved 
concentration trace metals at 100 meters from the discharge point would be 
within acute marine-water-quality criteria (Table IV-13). During exploration 
and delineation activities, three rigs would be present at any one time in the 
Bering Sea; thus, a maximum of 0.09 square kilometers of the sale area would 
have impaired water quality during the drilling periods. This impairment 
would exist only during periods of actual discharge and would rapidly 
dissipate upon completion. 


Assuming that maximum discharge rates are limited by EPA to the same extent 
during production as during exploration, instantaneous discharges would be of 
the same order of magnitude in production as in exploretion. About 0.18 
equare kilometers of the sale area would have impaired water quality during 
the production- well-drilling period. 


The production of formation waters over the life of the field can be estimated 
at 344 to 2,565 MMbble. Discharge of formation waters would require an EPA 
permit and would be regulated so that water-quality criteria, outside an 
established mixing zone, would not be exceeded. 


Oil Spilis: Three spills of 1,000 barrels or greater and one spill of 10,000 
or greater are projected for the cumulative case. Also, 456 small 


spills totaling 2,005 barrels could be expected over the life of the field. 
Assuming that one spill of 10,000 barrels or greater occurred, a minimum of 
about 830 square kilometers could be affected. 
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the activities associated with the cumulative case would degrade 
ty over more than a 1,000-square-kilometer area for 3 years or 
a result, the cumulative case would have a high effect on water 


Conclusion: The cumulative case is expected to have a HIGH effect on water 
ty. 


(3) Cumulative Effects on Fisheries Resources: Ground- 
fish: In the cumulative case, the loss of petroleum during transportation to 
markets (pipelines and tankers) would be the principal agent effecting ground- 
fish resources of the eastern Bering Sea. Oil spills would mainly affect the 
more sensitive eggs and larvae of the fishes that occur near surface and/or 
pelagic waters. Groundfish resources are the most numerous along the conti- 
nental slope and shelf break. In the cumulative case the number of oil spills 
(3) and the probability that a spill would contact the shelf-break area would 
increase over the base case. Although the risk of a spill contacting the 
shelf-break area would increase, the effect on groundfish would be limited to 
the actual time when eggs and larvae are present in pelagic waters. 


The effects would be further reduced by the limited areal extent of a spill 
and the limited number of eggs, larvae, and adults that would be contacted due 
to their broad distribution both in depth and areal extent in the eastern 
Bering Sea. The effects on these populations would be limited to a minute 
number of pelagic species in the limited area of the oil spill. The overall 
effect would be very low since it would be unlikely that oil in sufficient 
concentrations to cause lethal or sublethal effects could reach the benthic 
habitat of juveniles and adults. 


In the cumulative case, the oil-spill risk to groundfish along the continental 
slope between Unimak Pass and the Pribilof Islands would also increase over 
that of the base case. During the spring and early summer, pollock eggs and 
larvae are commonly, but discontinuously, found in this area. 


In the cumulative case, the number of drilling platforms would increase to six 
as compared to two in the base case. About 15 square kilometers of the Bering 
Sea could be affected by drilling discharges; however, this is of little 
significance when compared to the total fisheries habitat of the eastern 
Bering Sea. Similarly, as indicated in the base case, seismic surveys would 
have no physical effect on the groundfish resources. 


The cumulative case is expected to have a very low effect on groundfish. 


Shellfish: Petroleum industry activities in the Navarin, Norton, St. George, 

Aleutian Basins could have cumulative adverse effects on the 
shellfish of the Navarin Basin and adjacent areas. These cumulative effects 
consist of an increased number of oil spills with potential to cause increased 
sublethal to lethal effects on the various shellfish species of the eastern 
Bering Sea. 


The major shelifish areas that wight be affected by oil spills under the 
cumulative case are those off the Pribilof Islands. The adverse effects from 
oil spills are alleviated by their limited area, their entry into the benthos 
in concentrations insufficient to affect shellfish, and the widely distributed 
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‘sdult shellfish populations that are not contacted in significant numbers. 
The spring-to-early summer pelagic larvae of the king and tanner crabs (and 
their close relatives) would be near the surface and, hence, more apt to be 
contacted by spilled oil. At this time, they are at population densities 
measured in “tens” per cubic meter of seawater. This means that only a few 
organisms in the eastern Bering Sea larval crab population would be in a 
position to be contacted by an oil spill, even a very large one. 


Drilling discharges and seismic surveys would have negligible effects on 
shellfish due to their limited areas and times of occurrence under the base 
case, and effects would not increase under the cumulative case to the degree 
that this finding would be changed. The six platforms in the cumulative case 
do not significantly increase the affected area over that of the base case. 
The area affected would increase from 6 square kilometers in the base case to 
15 square kilometers in the cumulative case. As indicated in the base-case 
analysis, seismic surveys have no effect on shellfish eggs, larvae, or adults. 


The cumulative case is expected to have a very low effect on shellfish. 


Pacific Herring: Since herring resources migrate extensively, herring stocks 
be affected by all OCS activities in the Bering Sea. Oil spills are not 


expected to affect herring stocks even in the cumulative case. Overwintering 
herring remain at or near the sea bottom at depths exceeding 100 meters. Even 
if a spill should occur, exposure concentrations would be less than 0.1 ppm, 
and since any herring at shallower depths are able to depurate petroleum 
hydrocarbons, no effects are expected for overwintering juvenile and adult 


herring. 


For the spawning and rearing grounds of herring--generally the shallow inshore 
waters of Bristol Bay, selected locations in other areas of southwestern 
Alaska, and the north Alaska Peninsula--the probability of an oil spill 
occurring and contacting these areas is extremely low. Approximately 87 
percent of the spawning biomass aggregates between Togiak and Goodnews Bay 
(Fried, Whitmore, and Bergstrom, 1982) and the probability that an oil spill 
would occur and contact this spawning area is unlikely. Because of this low 
risk and the fact that oil is sufficiently weathered within 30 days, the 
annual short spawning period of adults, developing eggs, and rearir~ larvae 
would not be affected by the cumulative effects of oil spills. 


Discharges and seismic activities would not occur near spawning or rearing 
areas of herring. Because these activities are extremely localized, the 
effects on all life stages would be very low. 


The cumulative case is expected to have a very low effect on Pacific herring. 


Pacific Salmon: The effects of the three projected oil spills are expected to 
be very low since the egg and fry stages of salmon in natal streams are not 
vulnerable to spills, and juveniles and adults are so broadly distributed in 
the marine environment. 


Although drilling discharges and seismic surveys increase for the cumulative 
case, the broad distribution of salmonid species negates the potential effects 
of these localized activities. Therefore, these activities would no . it- 
ably affect salmon resources. 
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oe. The cumulative case is expected to have a very low effect on salmon. 


. ion: The cumulative case is expected to have a VERY LOW effect on 
resources. 


(4) Cumulative Effects on Marine and Coastal Birds: 
Activities that could produce cumulative effects in Alaskan marine and coastal 
bird populations include oil and gas development on current and future Federal 
leases in the Beaufort, Chukchi, and Bering Seas, the Gulf of Alaska, and the 
west coast of the lower 48 States; current and future State of Alaska oil and 
gas development in the Beaufort and Bering Sea areas and Cook Inlet; future 
onshore Federal oil and gas development (including ANWR); the Trans-Alaska 
Pipeline; Canadian Beaufort production; commercial fishing operations; sub- 
sistence harvest of birds and their eggs; sport harvest of waterfowl; dis- 
turbance from operation of aircraft, vessels, and vehicles and other human 
activity in areas where waterfowl in particular are engaged in activities that 
make them especially vulnerable; and habitat removal from expansion of commer- 
cial, residential, and recreational land use. The transport of oil associated 
with Federal or State lease sales is likely to cause the greatest increase in 
effects on marine birds. The effect of commercial fishing activities on prey 
populations used by birds is not presently known but could be substantial. 
The mortality of birds caught in fishing nets, as well as effects of certain 
periodic climatic events (e.g., El Nino), persistent ice and snowcover, 
flooding of nesting areas, severe weather during spring migration, decreased 
prey availability during critical foraging periods, unusual levels of pre- 
dation, or declining water quality can be substantial and add to the overall 
cumulative effect. 


Assumed with cumulative resources of 1,720 MMbbls are 1 platform spill and 2 
transportation spills. Increasing transport of oil in the Bering Sea could 
elevate the risk of spills contacting several areas where the vulnerability of 
marine and coastal bird populations is high. These include the Pribilof 
Islands, Unimak Pass/eastern Aleutian Islands, the St. Matthew Islands, 
Wunivak Island/Yukon Delta, and St. Lawrence Island. The greater likelihood 
of spill occurrence, increasing from 1 (base case) to 3 (cumulative), should 
increase the probability that marine and coastal birds would experience 
oil-spill effects some time during the life of the field. Oil-spill effects 
are expected to be at least as substantial as those described for the base 
case and could increase in severity if increasing the number of spills results 
in a major population being contacted more than once and, thereby, increasing 


recovery time. 


Because of the prevailing easterly wind direction in summer, tanker traffic 
east of St. Matthew Island would not increase risk in the summer/fall period 
when populations are concentrated and, thus, most vulnerable. Increased 
tanker traffic would increase the potential for contacts in the Pribilof 
Islande in the winter/spring and fall seasons. However, relatively few birds 
are likely to be present in winter/spring, and while the potential for contact 
in this area in fall may be increased, effects are likely to remain moderate 
for species that begin dispersing early in this season. Other species still 
in the final stages of the nesting cycle, however, could experience high-level 
effects. Greatest increased risk is likely to occur in the Unimak Pass/ 
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eastern Aleutian Islands area since most tankers will move through this area 
to southern markets; here, high-level effects potentially could result under 
cumulative assumptions. 


Many marine birds that breed in the Bering Sea region (most numerous are the 
fulmar, storm petrels, cormorants, kittiwakes, other gulls, murres, auklets 
and puffins) do not undertake extensive migrations, or at least do not stage 
directed migrations that terminate in the vicinity of offshore oil develop- 
ments. Some migrate through or overwinter in or near other lease areas or 
areas of increased risk (e.g., St. George Basin, Unimak Pass/eastern Aleu- 
tians, western Gulf of Alaska), and, thus, potentially could be subject to 
increased adverse effects. The fulmar, fork-tailed storm petrel, kittiwakes, 
some gulls, and most alcids disperse widely in pelagic waters south of the ice 
front (generally within their Bering Sea breeding range) but a substantial 
proportion of fulmar, black-legged kittiwake, common murre, tufted puffin, and 
probably parakeet auklet and horned puffin populations also move into the 
North Pacific. Some proportion of these populations, together with 
cormorants, occupy the Aleutian Islands east to Kodiak Island in winter. 
Whiskered auklets are endemic to the Aleutians year round. Leach's storm 
petrels migrate to the equatorial Pacific in winter, and nonbreeding southern 
hemisphere shearwaters that spend their winter in Alaskan waters return south 
to breed. 


In summary, for species whose populations primarily disperse widely into 
oceanic waters of the southern Bering Sea and North Pacific Ocean following 
the breeding season, it does not appear likely that sufficient numbers of 
those species could be contacted (even by multiple spills) for effects greater 
than projected under the base case (moderate) to occur. Nor are those 
occupying the central and western Aleutian Islands likely to be contacted by 
spills originating from planning areas on the current 5 year-schedule. Thus, 
it appears that few species would be exposed to sufficient additional risk 
from oil spills during or after completing their postbreeding migratory 
dispersal to elevate the expected effect above the moderate level. Species 
that breed in the Bering Sea with a proportion of their populations wintering 
in one or more western Gulf of Alaska planning areas (e.g., crested auklet), 
could be subject to multiple spills; however, in such cases, the proportion of 
the regional population potentially affected probably is too small to elevate 
the level of effect. In the Unimak Pass/eastern Aleutian area, multiple 
tanker spille within a relatively short period could affect sufficiently large 
numbers of tufted puffins to elevate effects on the regional population from 
moderate to high. Likewise, multiple spills moving through the eastern 
Aleutians could produce a high level of effect on the whiskered auklet 
population; although the bulk of the population is concentrated further west, 
the total population is sufficiently small that a relatively emall kill would 
represent a substantial proportion of it. 


Specific quantitative information is lacking concerning the potential effects 
on marine birds from other factors noted above. Those species expected to 
have the greatest potential for adverse effects include: (1) the mortality of 
birds in high seas driftnets (thought to number as many as 500,000 birds 
annually in the Bering Sea/North Pacific region) (Ainley et al., 1981); (2) 
the reduction in prey availability, whether as a result of commercial fishing 
operations, climatic, or other factors, can result in the loss of an entire 
year's reproductive effort in some species; and (3) the occurrence of severe 
storms where populations are concentrated. 97k 
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Kithough nesting populations of waterfowl in the vicinity of the Navarin Basin 


sale area (St. Matthew Islands) are extremely low, overwintering 
Populations, particularly eiders and oldsquaw, can be substantial in the St. 
Matthew polynya and along the ice front. With-the advent of the breeding 
season, the various species of seaduck migrate along the coast to nesting 
areas on the Yukon-Kuskokwim Delta and coastal areas northward to the Arctic 
Slope. While in migration, these species are vulnerable to oil spills where 
they stop to feed and rest in large concentrations, as well as to late spring 
thaw conditions that close the open water of leads (one instance of 100,000 
king eiders dying of starvation in the Beaufort Sea [Barry, 1968]), or severe 
storms. On the nesting areas, they are not particularly vulnerable to oil 
spills or activity associated with oil and gas development, but a late thaw 
can delay nesting and result in greatly reduced reproductive success. 
Populations of eiders, oldsquaw, and other species of seaducks are most 
vulnerable to oil spills when they occupy Beaufort, Chukchi, and Bering Sea 
coastal lagoons by the hundreds of thousands during the post- breeding-molting 
and migration periods. Although it is evident that large numbers could be 
contacted during these periods, overall effects from oil spills are not likely 
to exceed a soderate level for most species because of their large regional 
populations and substantial reproductive potential. If a spill were to enter 
lagoons along the north side of the Alaska Peninsula where large proportions 
of species (such as Steller's eider) concentrate in fall, high level effects 
could result. Oldsquaws exposed to more than one spill in areas of concentra- 
tion (e.g., 500,000 overwintering in the St. Lawrence Island polynya) within 1 
or 2 generations could experience high effects, although the probability of 
this occurring is very low. Likewise, the wintering of these species south of 
the ice front in the southern Bering Sea, in the eastern Aleutians and east to 
Kodiak Island exposes them to multiple oil spills; however, the large area 
occupied during this period and their large regional populations suggest any 
spill effects would be moderate. 


Scoters and several other species could be exposed to oil spills during molt 
or migration in coastal lagoons as well as in overwintering areas from the 
eastern Aleutians and coastal Gulf of Alaska south to California. In the 
latter, they could be exposed to spills from tankers serving TAPS or origi- 
nating on California lease areas. However, as a result of their generally 
large regional populations, substantial reproductive potential, and the 
extensive overwintering area over which they are dispersed, oil spills would 
be expected to have low to moderate effects. 


Although the cumulative effects of oil and gas development on marine and 
coastal bird populations over much of the region is not expected to exceed the 
moderate degree of severity projected under the base case, they may occur with 
greater likelihood and/or frequency when occurring in conjunction with other 
perturbations of the environment that affect survival and productivity. 


— The effect of the cumulative case on marine and coastal birds is 
expec to be MODERATE. 


(5) Cumulative Effects on Pinnipeds and Polar Bear: 
ctivities that could p e tive effects in pinni d polar r 
populations include oil and gas development on current and future federal 
leases the in the Beaufort, Chukchi and Bering Seas, the Gulf of Alaska, and 
the west coast of the lower 48 States; current and future State of Alaska oil 
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and gas development in the Beaufort and Bering Sea areas and Cook Inlet; the 
Trans-Alaska Pipeline; Canadian Beaufort production; commercial fishing 
operations; subsistence harvest; and disturbance from operation of aircraft, 
vessels, vehicles and other human activity in areas where pinnipeds and polar 
bear are engaged in activities that make them especially vulnerable. Trans- 
port of oil associated with Federal or State lease sales is likely to cause 
the greatest increase in effects on these groups. The effect of commercial 
fishing activities on prey populations used by marine mammals is not presently 
known but could be substantial. Mortality of mammals caught in fishing nets, 
as well as effects of diseases that cause reproductive failure or mortality, 
certain periodic climatic events (e.g., El Nino), decreased prey availability 
during critical foraging periods, unucual levels of predation, or declining 
water quality can be substantial and add to the overall cumulative effect. 


Assumed with cumulative resources of 1,720 MMbbls are | platform and 2 trans- 
portation spills. Increasing transport of oil in the Bering Sea could elevate 
the risk of spills contacting several areas where the vulnerability of marine 
mammal populations is high. These include the Pribilof Islands, the Unimak 
Pass/eastern Aleutian Islands area, the Pribilof/Unimak Pass corridor, 
northern Bristol Bay, the shelf-break/ice-front zone, the St. Matthew Island 
area, and St. Lawrence Island and southwest. The greater likelihood of spill 
occurrence, increasing from 1 (base case) to 3 (cumulative), should increase 
the probability that marine mammals could experience oil-spill effects some 
time during the life of the field. Oil-spill effects are expected to be at 
least as substantial as those described for the base case and could increase 
in severity and/or probable occurrence if increasing the number of spills 
results in a vulnerable popuiation being contacted more than once; thus, 
increasing recovery time. 


Pacific Walrus: During winter and early spring, walruses are concentrated in 
northern Bristol Bay, southwest of St. Lawrence Island, and at least 2,000 
have occupied the St. Matthew polynya. Mating occurs in winter, primarily in 
the former two areas. Females and young move northward into the Chukchi and 
western Beaufort Seas in spring and summer with the receding ice edge. Calves 
are born on the ice in the northern Bering Sea. Males primarily remain in the 
Bering Sea in summer, especially at several sites in Bristol Bay and St. 
Matthew Island. Animals that spent the summer in the north return southward 
with the advancing ice front in late fall. Exposure to oil is not likely to 
have a fatal effect on adult walruses, since a thick layer of fat provides 
their insulation, but irritation of the eyes and other exposed membranes could 
interfere with breeding behavior and foraging. Oil is more likely to cause 
mortality in newborn calves that lack a thick layer of insulation. Although 
multiple oil spills, as well as disturbance associated with development 
activities, conceivably could disrupt walrus breeding activity and ultimately 
result in decreased productivity and moderate effects, it does not appear 
likely that either would occur in winter over a significant proportion of the 
two primary areas where mating takes place. Exposure of migrating herds of 
females and calves to multiple spills is much more probable since part of the 
population moves through the Navarin Basin, as well as the St. George and 
North Aleutian Basins and the Chukchi Sea lease areas where probability of 
oil-spill contact is relatively high. Nevertheless, potential effects under 
these circumstances are expected only to be moderate since effects on most 
individuals is likely to be sublethal. Elsewhere and in other seasons, the 
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walrus population is widely dispersed and/or concentrated well away from areas 
with a high probability of oil-spill contact, so effects would be expected to 
be low. 


While aircraft disturbance probably would cause a small proportion of the ice 
habitat between the Pribilof islands and the Navarin Basin to be abandoned for 
the duration of development, disturbance experienced by walrus both within and 
outside of the sale area is not expected to add significantly to those effects 
described for the base case, nor would it be of sufficient magnitude to 
increase overall effects beyond those attributed to oil spills. 


Other factors that may contribute to cumulative effects throughout the walrus’ 
range include subsistence harvest and possible altered distribution or 
reduction of prey populations. Reduction in prey availability, whether fros 
natural causes or from increasing commercial harvest of shellfish eaten by 
walrus, could have a substantial and widespread effect on the regional walrus 


population. 


Conclusion: The effect of the cumulative case on the Pacific walrus is 
to be LOW. 


——— A majority of Alaskan northern fur seals occupy the North 

winter and spring and the Bering Sea in summer and fall. 
Fur seals rarely come ashore except at the rookeries. In the Bering Sea they 
generally sre concentrated over the continental shelf and shelf break in the 
vicinity of the Pribilof Islands and southeast to the eastern Aleutians. Fall 
migration proceeds through eastern Aleutian passes and follows the shelf edge 
around the Gulf of Alaska and south to offshore-wintering areas from British 
Columbia to California. Spring migration retraces much of this path but many 
females and young males follow a more direct route from the Pacific northwest 
across the Gulf of Alaska to Kodiak Island and the eastern Aleutians (Bigg, 
1982). 


The Pribilof fur seal population has been declining since the 1950's; between 
1975 and 1981 the rate of decline was estimated at about 4 to 8 percent per 
year (Fowler, 1985b). Entanglement in net fragments has been implicated, but 
other factors also may contribute to what appears to be a problem of increased 
juvenile mortality at sea. Organic pollutants do not appear to be adversely 
influencing reproduction nor apparently did the 1983 El Nino event alter food 
availability. Since 1981 the trend has not been statistically significant 
(York and Kozloff, 1987); however, the northern fur seal has been designated 
as depleted under the Marine Mammal Protection Act. There has been no 
commercial harvest of fur seals on the Pribilofs since 1984, although a small 
subsistence harvest has taken place (Zimmerman and Melovidov, 1987). 


Since much of the fur seal's insulation derives from the pelage rather than a 
thick layer of fat, they can incur fatal hypothermia if the fur layer is 
fouled by oil. O11 also may be transferred to pups by females returning fron 
feeding trips. Significant effects of oil and gas development on the fur seal 

tion sare most likely to occur when seals are concentrated in the 
Pribilof Island/eastern Aleutian axis in late spring, summer, and fall. Only 
spills originating in the St. George Basin lease area or from tankers when in 
the vicinity of the summer concentration area are likely to affect the popula- 
tion significantly. Probability of oil spilled in the St. George Basin lease 
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the Pribilof Islands within 30 days in sumer ranges as high 
and up to 85 percent for entering the 50-mile radius area 


thea. 

Summer densities in the vicinity of the islands are sufficiently high that 
ultimately well in excess of 100,000 animals (12+ Z of the Pribilof popula- 
tion) could be exposed to a 10,000-barrel spill—-estimated to form a dis- 
continuous slick covering 830 square kilometers (Ford, 1985). Mortality of 
this magnitude could result in at least a high level of effect. A large- 
volume spill, essentially surrounding the Pribilof Islands or with a sub- 
stantial residence time in Unimak Pass during migration periods (thereby 
forcing a large proportion of the population into contact) could result in a 
very high effect. Multiple spills occurring in the Pribilof/eastern Aleutian 
area during the breeding season and near the Unimak Pass area during spring 
and fall migration periods (possible under cumulative assumptions) would 
increase the likelihood and severity of these effects. In pelagic areas 
further from the islands, along the shelf break, and nearer the Aleutian 
Islands (except during migration periods), seal densities are lower and 
effects of oil spills are more likely to be moderate. Elsewhere, throughout 
the species’ range and in other seasons fur seals are widely dispersed 
offshore some distance from most contemplated development; thus, potential 
effects are not likely to exceed a low level. Helicopter traffic between St. 
Paul and leases in St. George and Navarin Basins is likely to result in very 
low disturbance effects among males establishing territories in spring. 
Disturbance of rookeries when pups are present could have more serious 
consequences but still is likely to be low. Designation of alternate 
air-traffic corridors could sitigate potential effects of this activity. 
Vessel traffic is not likely to have significant effects. No disturbance 
effects are expected to be sufficiently adverse to increase the aggregate 
effect above that for oil spills, but their occurren.e could cause cumulative 
effects to occur with greater certainty. 


Conclusion: The effect of the cumulative case on the northern fur seal is 
expected to be MODERATE. 


Steller Sea Lion: Although the range of Steller (northern) sea lions extends 

t Bering Sea in the ice-free season, to the Aleutian Islands, 
Gulf of Alaska, and south in small numbers to southern California, large-scale 
and long-distance migrations are not typical of the species. Postbreeding 
dispersals have been documented throughout the Gulf of Alaska and south to 
British Columbia; from California to the Pacific northwest, Canada and 
southeast Alaska; and northward to the ice front and St. Lawrence Island. 
These movements involve relatively small -°°re of individuals. Between the 
1950's and 1970's, the eastern Aleutiar tion declined about 50 percent, 
and since then has continued to decline .. «' ut 7 percent per year. Numbers 
in the central and western Gulf of Alaska a.so are declining but at a lower 
rate than in the eastern Aleutians; elsewhere, numbers apparently are stable. 
No commercial harvest has occurred since 1972, but some animals are killed for 
predator control. 


Since the insulation of older sea lions derives from a thick fat layer, they 
are relatively insensitive to oil contact; however, oil may be transferred to 
the more sensitive pups by females returning from feeding trips. Significant 
effects of ofl and gas development on the sea lion population are most likely 
to occur when they are concentrated at rookeries in late spring, summer, and 
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fall. Major rookeries in the Bering Sea region occur throughout the 
* Islands, om Walrus Island in the Pribilofs, and on Amak Island north 
of the Aleske Peninsula. Haulouts are numerous on all major Bering Sea 
islends, in northern Bristol Bay, and throughout the Aleutians. 0il-spill 


effects are likely be most severe in the eastern Aleutians where the 
population is declining sharply, although greater numbers of pups probably 
has = 


: 


rookeries outside this area where the continuing decline 
devastated many areas of former sea lion abundance. A spill contacting 
to originate in the St. George Basin lease area or 
Pass. In the subregion including the Pribilofs and 
» @ spill of less than 10,000-barrel size probably would 
» while a large volume spill surrounding rookery areas or 
spills (as possible under cumulative assumptions) are more likely to 
Elsewhere, although movements of sea lions do 
or between lease areas and other high-risk 
» potentially subject them to aultiple spill contact) the 
of most age classes to oil and the relatively small 
of the population likely to be involved suggest that effects in 
mot exceed a low level. Disturbance of sea lion 

rookeries is not likely to increase significantly as a result of cumulative 


effect of the cumulative case on the Steller sea lion is 


Ice seals (spotted, » bearded, and ringed) seasonally occupy 
ent Bering Sea from the shelf break northward through the Chukchi Sea, 
in the case of bearded and ringed seals. Spotted 
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seals are widely dispersed in the Bering Sea pack ice in winter and spring, 
with highest densities in the ice front paralleling the shelf break where 
pupping end mating take place in spring. Im late spring, these seals also 
become more concentrated in the area between the central Navarin Basin lease 
area, St. Matthew Island, end the Seward Peninsula. With the breakup of the 
pack ice, spotted seals move <o coastal areas and islands for the open-water 
period. A emall proportion of the population is found in the southern Chukchi 
Sea, but most remain in the Bering Sea. Similarly, ribbon seals occupy the 
Bering Sea pack ice in winter and spring with highest densities in the ice 
front where pupping and mating occur. In late spring, an area of higher 
density exists, as it does for the spotted seal. At breakup of the pack, ice 
ribbon seals occupy ice remnant to unde the annual molt and then apparently 
become widely dispersed in the pelagic environment in both the Bering and 
Chukchi Seas the Chukchi and Beaufort Seas 


in 

far south as the shelf break only in 
where pupping and mating occur 
Sea coast of the Chukchi Sea in 
the Bering Sea pack ice, bearded seals migrate 
ringed seals occupy the Bering Sea 
only in winter and spring, but occupy the Chukchi and Beaufort Seas 
year-round. Highest densities and pupping and mating activities, occur in 
shorefast ice along the coasts of all three seas. Ringed seals follow the 
receding ice northward into the Chukchi and Beaufort Seas. 
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Regional populations of all four seal species make seasonal movements suffic- 
(Sent to expose them to spills in more than one lease area. In addition, that 
portion of each tion occupying southern parts of the range could be 
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to tanker spills. However, insulation of these species is provided by 
fat layer so external contact with oil is not likely to be fatal. Nor 
experimental studies indicated that ingestion is likely to be fatal. 
Insulation of the newburn pups, however, is provided by a coat of long hair so 

they are quite vulnerable during the first weeks following birth. Though 
untested, the presence of oil in the water or on ice might disrupt mating 
activity potentially, resulting in decreased productivity in the year of 
- im addition, spotted seals could be subject to increased disturb- 
ance during summe: and fall when they occupy coastal areas, but most of the 
coastline is remote and uninhabited so an insignificant proportion of the 
population is likely to be affected. Ribbon seals are most vulnerable when 
molting on ice remnants in late spring. However, each set of circumstances 
potentially resulting in a substantial adverse effect om one or more of these 
species is mitigated by the low densities in which they are found such that it 
is not likely that sufficient numbers could experience effects (even by 
multiple oil spills or a large-volume spill) that would exceed a low level. 


have 


Disturbance, principally helicopter traffic to sites in St. Ceorge Basin and 
Naverin Basin lease areas, would not be sufficiently greater under the 
cumulative case to result in a significantly higher effect than in the base 
case (low). 


— The effect of the cumulative case on ice seals is expected to be 


Polar Bear: Polar bears rarely are present in substantial numbers south of 

Ieland; hence, they apparentiy would be little affected by oil 
and gas development activities in the Bering Sea. Increasing oil transport in 
the Bering Sea has little affect on the risk of a spill occurring in the 
Beaufort and Chukchi Seas where the vulnerability of polar bears is high. 
Although they are very sensitive to oil exposure (bot externally and 
internally) their low-population density over most of their «ange, solitary 
habits, and ability to forage out of water suggest that few would be contacted 
by multiple or large volume oil spills and, thus, potential oil-spill effects 
on their regional population are likely to be low. 


Disturbance effects experienced by polar bears outside of the vicinity of the 
Navarin Basin lease area are not expected to add significantly to those 
described for the base case. Other factors that may make a substantial 
contribution to cumulative effects throughout the range of this species 
include subsistence harvest and possible altered distribution or reduction of 
ringed and bearded seal populations. 


conc tuscan: The effect of the cumulative case on the polar bear is expected 
to . 


(6) Cumulative Effects On Endangered and Threatened 


Species: 


et Whales: Of concern are the cumulative effects of oil spills and noise 

associated with the cumulative case (see Secs. IV.B.1.f and 
IV.B.2.£ for detailed discussions of effects from noise and disturbance and 
oil spills). Under the cumulative scenario, there would be 16 exploration 
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- wells drilled, resulting in the establishment of 6 production platforms in the 


Bering Sea. Also, State of Alaska sales for the Bristol Bay uplands and 
Alaska Peninsula are considered in the cumulative case. Cumulative effects 
would increase if all the potential developments took place (an unlikely 
event), especially for gray whales that are known to migrate through several 
proposed sale areas (i.e., southern and central California, the Gulf of 
Alaska/Cook Inlet, the St. George, North Aleutian, and Norton Basins, and the 
Chukchi Sea). Indirect cumulative effects on endangered whales also would 
occur if future development takes place in important feeding areas to the 
south and north of the proposed sale area, primarily from Kodiak Island to the 


Bering Strait. 


Cumulative noise disturbance associated with proposed State and additional 
Federal lease sales would affect endangered cetaceans, although habituation to 
acoustical disturbance is a distinct possibility. Responses to increased 
ambient-noise levels would be similar to those described in the proposal but 
could last several years and extend over several additional whale-use areas 
and increase the exposure levels and time periods. For the gray whale, 
offshore development associated with the proposal would constitute a limited 
portion of the total acoustical stimuli to which they would then be exposed. 
If several proposed lease sales yield commercial discoveries of oil and gas 
(intensive-production activities, resultant increases in human activity, 
increased localized- or shipping-corridor disturbance, and increased 
pollution), effects from increased acoustical disturbances could lead to the 
rerouting of migration routes, abandonment of habitats, or delays in migration 
movements. Cumulative industrial disturbance, especially during migratory 
periods, is expected to be greatest at locations where tanker traffic would be 
focused from several lease sales (i.e., Unimak Pass). - The cumulative effects 
from noise disturbance could result in minor changes of distribution or 
abundance on the gray whale in certain areas (low effect). 


Cumulative oil-spill effects also would be greatest at locations where tanker 
traffic is focused (i.e., Unimak Pass). The estimated occurrence of a 1,000 
barrel-or-greater oil spill would increase from 1 spill for the base case to 3 
spills for the cumulative case, with a 95-percent chance of one or more spills 
of 1,000 barrels or greater occurring (542% for the base case). The expected 
number of 10,000 barrel-or-greater spills is one, with a 69-percent chance of 
occurrence. The increase in exposure to more spills could deplete some food 
sources in localized areas and, therefore, decrease suitable habitat. 


In addition, the gray whale is exposed to numerous cumulative activities 
outside the Bering Sea area both on their wintering grounds and during migra- 
tions. Currently, the major effect- producing agents affecting this species 
are noise and disturbance from vessels and other industrial ectivities, 
entanglement in gill nets, and the risk of oil spills. Effects from some of 
these agents exist over the entire length of its range. The gray whale is by 
far the most abundant of the endangered cetaceans and has steadily increased 
in numbers since give protection from whaling. The population is currently 
estimated at 21,000, which is above precommercial whaling levels (IWC, in 


press). This indicates that the current level of cumulative effects 


oma its range) to the gray whale is not at a level that threatens 
popula growth. 
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Im summary, the additive effect of the activities associated with the proposal 
_@nd the other potential and existing projects within the migratory range of 

the gray whale population are expected to increase the level of effect to this 
— above the very low level that is expected with the proposal (base 
case). 


Conclusion: The cumulative case is expected to have a LOW effect on the gray 
whale population. 


Bowhead and ee Whales: The proposal would add a minor increment of 
ive effects on bowhead whales (see previous gray whale discussion for 


cumulative-scenario details). The bowhead whale would experience effects from 
oil and gas activities throughout their range. Cumulative effects from State 
oil and gas lease sales, previous and planned Federal lease sales, Canadian 
offshore oil and gas activities, and Native subsistence hunting are the major 
activities affecting bowheads throughout their range. A projected 29 
production platforms could be installed within the U.S. range of the bowhead 
whale, with an expected mean number of 25 oil spills associated with this 
level of development over the 40-year production period (USDOI, MMS, 1989). 
In addition, the required preproduction- exploration activities and production 
activities would produce noise and disturbance effects on the bowhead whale. 


The Navarin Basin is an important overwintering area for the bowhead whale, 
and effects on bowhead whales could be increased due to the cumulative expo- 
eure to tanker traffic, exploration/ production activities, and an increased 
number of 3 oil spills of 1,000 barrels or greater (1 spill expected to be 
associated with the base case). Prolonged impairment caused by repeated oil 
fouling of baleen could affect feeding activity and, therefore, possibly 
diminish blubber stores that would be essential during migration as well as 
for lactating females. Cumulative long-term effects to baleen integrity and 
bowhead fitness could occur if bowhead whales persist in feeding in «reas that 
are oil contaminated. However, bowheads appear to be widely scattered along 
the ice front on their wintering grounds in the Navarin Basin. Due to this 
dispersion, it is likely that only a few individual whales would be exposed to 
a spill or killed or seriously impaired (low effect). 


Cumulative effects on right whales are difficult to quantify since their 
winter and ralving ranges are unknown, and the North Pacific population 
appears to number only a few hundred. Since right whales seem to have a range 
from Oregon to the Bering Sea, cumulative effects from Alaska OCS and other 
activities could effect the well-being of the right whale population assuming 
all projected scenarios occur. Non-OCS activities that could affect right 
whales include commercial and subsistence fishing, tankering, and shipping. 
However, if it is assumed that the entire North Pacific population of right 
whales (best estimate-—-200 individuals) occurred in the Guif of Alaska area 
(preferrsd historic summer habitat and comprised of 25 million acres) 
evaluated in the Sale 88 FEIS (USDOI, MMS, 1984), this would result in one 
whale per 125,000 acres. Right whales in the North Pacific seem to be 
distributed in more pelagic waters than those whales observed in the North 
Atlantic where they seem to frequent more nearshore waters. Considering the 
vast range of the right whales and their very low population numbers, the 
probability of right whales interacting with or being affected by OCS or other 
activities on a cumulative basis is assumed to be low. 
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additive effect of the activities associated with the 
other potential and existing projects within the migratory 
the bowhead and right whale populations are not expected to increase 
of effect to these species above the low level that is expected with 


proposal (base case). 


Conclusion: The cumulative case is expected to have a LOW effect on bowhead 
and right whale populations. 


— Humpback and _Sperm_‘hales These species will be exposed to the 

ive-scenario activities and the potential 3 oil spills. In addition, 
non-OCS activities that could effect these species throughout their migratory 
ranges are commercial and subsistence fishing, tankering, and shipping. 


On a cumulative basis, the overall effects on the fin whale could be moderate 
due to increased exposure to noise disturbance and oil spills. Effects are to 
be expected in the vicinity of Unimak Pass and along the tanker routes. Since 
fin whales are year-round residents of the Sale 107 area (possible continuous 
exposure to OCS and other activities) the probability of adverse effects on 
fin whales in the cumulative case could be moderate. 


Humpback whales appear to migrate to separate summer areas from a common 
winter area. Therefore, it is possible that whales migrating to the Navarin 
Basin vicinity and northward to the Gulf of Anadyr may not be affected by OCS 
activities in the Gulf of Alaska. Conversely, whales migrating to the Gulf of 
Alaska may not be affected by OCS activities in the Bering Sea. An exception 
would occur if tankering from these areas bisected the migrating humpback 
whales before they split into separate summering groups. The proposal would 
add only minor effects to humpback whales compared to effects from all other 
Alaska OCS and other activities that they could experience along migrations 
and in other sumer-feeding areas. Assuming production occurs as proposed and 
im combination with all other OCS and other activities, overall cumulative 
effects could be moderate. 


Sperm whales prefer the deeper pelagic waters off the continental slope. This 
area currently is not being developed by industry but could be, depending on 
future technology. On a cumulative basis, sperm whales could be exposed to 3 
spills over the life of the field. Assuming that production occurs as 
proposed and in combination with other OCS and non-OCS activities, cumulative 
effects on sperm whales are expected to be low. 


In summary, the additive effect of the activities associated with the 
proposal, and the other potential and existing projects within the migratory 
range of the fin, humpback, and sperm whale populations are not expected to 
increase the level of effect to the fin and humpback above the low level, and 
increase the level from very low to low for the sperm whale. 


Conclusion: The cumulative case is expected to have a LOW effect on the fin, 
» and sperm whales. 


Short-tailed Albatross: The cumulative case is expected to produce a minor 
increase in effects to the short-tailed albatross due to OCS activities. 
Other activities that could effect the albatross within its extensive pelagic 
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‘Migratory range are comercial fishing (especially drift netting) and inges- 
tion of plastics due to overboard dumping of garbage. Due to the short-tailed 
albatross’ extensive range and very low population numbers, the possibility of 
encountering OCS activities or any potential oil spills is minimal, but it is 
increased in the cumulative case. 


The additive effect of the activities associated with the proposal, and the 
other potential and existing projects within the migratory range of the 
short-tailed albatross population are expected to increase the level of effect 
to this species above the VERY LOW level that is expected with the proposal. 


Conclusion: The cumulative case is expected to have a LOW effect on the 
short-tailed albatross population. 


(7) Cumulative Effects on Noneadangeres Cetaceans: Of 
concern are the cusulative ects of oil sp noise disturbance associ- 
ated with the cumulative case. Cumulative effects could increase if all the 
potential developments took place, especially for cetaceans that migrate 

several proposed sale areas (i.e., southern and central California, 
the Gulf of Alaska/Cook Inlet, the St. George, North Aleutian, and Norton 
Basins, and the Chukchi Sea). Indirect cumulative effects on nonendangered 
cetaceans also would occur if future development takes place in important 
feeding areas to the south and north of the proposed sale area, primarily from 
Kodiak Island to the Bering Strait. WNon-OCS activities, such as commercial 
and subsistence fishing, tankering, and shipping could provide effects to 


nonendangered cetaceans throughout their ranges. 


The estimated occurrence of oil spills would increase from 1 spill for the 
base case to 3 spills for the cumulative case, with a 95-percent chance of one 
or more spills of 1,000 barrels or greater occurring (54% for the base case). 
The expected number of 10,000-barrel-or-greater spills is one, with a 
69-percent chance of occurrence. Areas of nonendangered cetacean use are the 
Pribilof Islands, the shelf breaks, Unimak Pass, and Cape Navarin. These 
waters provide habitat for several nonendangered cetaceans; therefore, there 
is an increased risk to nonendangered species from potential tanker spills, 
platform spills, increases in ambient-noise levels, and additional effects 
from non-OCS activities mentioned above. 


Cumulative acoustical disturbance with proposed State and Federal lease sales 
could affect nonendangered cetaceans although habituation to acoustical 
disturbance is a distinct possibility. For some species, such as the minke 
whale, offshore development associated with the proposal could constitute a 
minor portion of the total acoustical stimuli. < several proposed lease 
sales yielded large discoveries of oil and gas, intensive production activi- 
ties and resultant increases in human activity; increased localized or 
shipping-corridor disturbance; and increased pollution could occur. Cumula- 
tive industrial disturbance, especially during migratory periods, would be 
greatest at locations where tanker and/or shipping traffic would be focused 
(i.e., Umimak Pass) due to several lease sales and other non-OCS activities, 
and could result in minor alterations or disturbances of migration, or short- 
term discontinued use of feeding areas. 


In summary, the additive effect of the activities associated with the proposal 
and the other potential and existing projects within the migratory range of 
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- momendangered cetaceans are not expected to increase the level of effects to 


these species above the low level that is expected with the proposal (base 
case). 


(base-case). Conclusion: The cumulative case is expected to have a LOW effect 
on nonendangered cetacean populations. 


(8) Cumulative Effects on the Commercial F 
: O11 and gas activities resulting in cumulative effects to the 
oreign and domestic commercial fisheries of the eastern Bering Sea include 
activity in the Navarin, Norton, St. George, and North Aleutian Basins. These 
lease sales would result in increased oil-industry-vessel traffic, including 
’ tanker traffic, and the potential for additional oil spills. 


The potential adverse effects on commercial fisheries of the southeastern 
Bering Sea would include the elimination or closure of fishing areas by the 
presence of offshore facilities (with subsequent loss of harvest); gear 
conflicts from supply-boat or seismic-boat traffic resulting in loss of fixed 
gear (crab pots and longlines); downtime; gear fouling; direct loss or 
contamination resulting from oil spills of harvests; and loss or damage to 
fishing vessels through collisions. 


Centaur Associates (1983) analyzed the magnitude of the cumulative effects 
from Bering Sea lease sales on the commercial fishing industry—in line with a 
projected increase in domestic fishing activity. The scenario assumptions 
used in their analysis deviated slightly from those of the EIS; however, the 
conclusions were judged to be approximately the same as those reached in this 
document and, for this reason, Centaur Associates’ analysis is incorporated by 
reference. According to Centaur Associates (1983), the projected harvest loss 
resulting from preemption of fishing areas by oil industry facilities was less 
than $24,000 (1982 dollars) in the year 2007 (peak year). Pot loss for all 
Bering Sea lease areas was calculated not to exceed 1,205 pots lost during 
1997, the peak year for oil- industry-vessel traffic according to the existing 
lease schedule. Longline-gear-loss incidents in 1997 are projected not to 
exceed two in the halibut fishery and 599 in the Pacific cod fishery. 
Trawl-gear-damage incidents are estimated to number 25 in 2007 (peak year) and 
average $45,000 per year in gear damage and $25,000 per year for lost fishing 
time. Collisions with fishing vessels would be at the rate of one every 79 
years by the year 1997 instead of the projected rate of one every 69 years 
without oil industry development. 


This report did not foresee the rapid change in eastern Bering Sea commercial 
fisheries for both groundfish and crab. The commercial groundfish fishery is 
now almost entirely domestic, and declines in the crab populations have 
severely restricted these pot fisheries to where damages estimated by Centaur 
Associates (1983) are too high when applied to the condition of these 
fisheries in 1989. 


The number of oil spills projected for the cumulative case would be three oil 
spill of 1,000 barrels or greater. The severity of effect on commercial 
fisheries would depend on where the spill occurred: some relatively small 
esreas of the Bering Sea are very productive fisheries where activity and gear 
are concentrated and where catch and income loss due to gear fouling or 
closures could be high if a spill occurred there during the fishing season. 
On the other hand, many other areas contain very low concentrations or no 
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fish, so commercial fisheries would be only negligibly affected or not 
_ affected at all by a spill. Generally, the Pribilof, St. Matthew, and St. 
’ Lawrence Islands, Bristol Bay, the Aleutians near Unimak Pass, and the area of 
the continental slope northward from Unimak Pass are areas where an oil spill 
could damage comercial fishing operations. 


As discussed, oil spills of 1,000 barrels or greater influence only very 
limited areas--typically 236 square kilometers after 10 days (in summer; the 
season of high productivity in the eastern Bering Sea). Beyond this period, 
much of the toxic components of the oil would be dissipated through evapora- 
tion ard weathering. Remaining toxicity would be very limited in area and 
concentration. For the 3-day period, about 53 square kilometers would be 
affected in sumer. The fishing area of the eastern Bering Sea comprises 
approximately 400,000 square kilometers. An oil spill of 1,000 barrels or 
greater would affect less than 0.002 percent of this fishing area after 10 
days in summer, and less than 0.00002 percent after 10 days if the spill 
occurred in winter (87 km2). 


Conclusion: The cumulative case is expected to have a VERY LOW effect on the 
fishing industry. 


(9) Cumulative Effects on Local Employment: The analysis 
of the cumulative effects includes projections of activity in the Navarin, St. 
George, Norton, and North Aleutien Basins. Marine support for exploration, 
development, and production activities in the Navarin, St. George, and the 
North Aleutian Basins would be out of Unalaska. Nome would serve in this 
capacity for the Norton Basin activities. Air-support facilities for the 
Navarin and St. George Basins would be located on St. Paul Island. Air- 
support activities for the Norton Basin would originate in Nome and for the 
North Aleutian Basin, in Cold Bay. 


It is expected that oil and gas activity considered in the cumulative case 
would have similar effects on St. Paul Island and in Unalaska as those 
projected for the high-case scenario. St. Paul will most likely see a greater 
than 50-percent increase in employment due to oil and gas activities. 
Unalaska will experience approximately a 1U-percent increase in employment due 
to industry activity. 


Conclusion: The cumulative case is expected to have a HIGH effect on local 
employment in St. Paul and a MODERATE effect in Unalaska. 


(10) Cumulative Effects on Subsistence-Harvest Patterns: 
The cumulative case includes the Navarin, St. George, Norton, and North 
Aleutian Basins. Unalaska, St. Paul, and Nome are the community sites speci- 
fied in the scenario as serving offshore operations within the basins. 
Effects on Nome were analyzed in the Norton Basin Lease Sale 100 (USDOI, MMS, 
1985c). In Unalaska and St. Paul, population generated by activities within 
these basins is unspecified, except that it can be expected to be greater than 
the base case and less than the high case. With the considerable change that 
has taken place in Unalaska in the recent past, subsistence-harvest patterns 
for a majority of the population now resemble urban patterns of resource 
acquisition and use (individualistic, few species used). Population growth 
resulting from increasud industrial development could result in increased 
harvest pressure on selected subsistence resources, increased regulation of 
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the harvest of these resources, and increased removal or contamination of 
resource habitat as a result of infrastructure development and operation. 


These factors could increase the cost to acquire subsistence resources by 
increasing the need to range over a wider area to procure subsistence 
resources. Although a segment of the population that is unable or unwilling 
to gain sufficient income to gain such mobility may be adversely affected by 
industrial development, effects on the subsistence harvests of the population 
as a whole in Unalaska should result in the perpetuation of current patterns 
with only minor modifications. 


On the Pribilof Islands, the potential for added nonresident population and 
increased effects to subsistence resources from oil-spill effects suggest a 
level of effects similar to the base case (at least in the offshore loading 
aspect of the scenario). Although the population levels are expected to exceed 
those of the base case, the levels of biological effects to subsistence 
resources are generally the same as in the base case, most notably for fur 
seals and sea lions. In terms of siting an oil terminal on St. Paul Island, 
the level of effect to Pribilof Islands’ communities can be expected to be 
more comparable with the high case, where a similar scenario is employed. For 
residents of the islands, subsistence harvests should continue to assure and 
perhaps increase their importance over time as residents attempt to reconsti- 
tute the economy of the islands following Federal withdrawal from the support 
of commercial sealing. 


In western Alaska, subsistence resources (such as waterfowl, finfish and 
shellfish, marine and coastal birds, walrus and bowhead whales, and other 
marine mammals) are expected to have regional levels of effect comparable with 
the base case although there could exist the potential for increased frequency 
of effects. As in the base case, the scenario does not project the 
introduction of any additional population. 


Using the levels of potential effect defined for this analysis (see Table 
S-2), subsistence resources could be periodically affected, but no apparent 
effects on subsistence harvests should be realized in western Alaska 
communities, resulting in very low effects. In Unalaska, subsistence 
resources could be affected for a period not exceeding | year, but no resource 
should become unavailable, undesirable for use, or greatly reduced in number, 
resulting in low effects in the community. On St. Lawrence Island and the 
Pribilof Islands, subsistence harvests could be affected through a reduced 
availability or desirability for use of Pacific walrus and northern fur seal 
during at least one harvest season, resulting in moderate effects. 


Conclusion: The effect of the cumulative case on subsistence- harvest 
patterns is expected to be MODERATE in St. Paul and St. George and on St. 
Lawrence Island, LOW in Unalaska, and VERY LOW in other parts of western 
Alaska. 


(11) Cumulative Effects on Sociocultural Systems: 
Cumulative effects on sociocultural systems are assessed as the aggregate 
result of current trends in the absence of the lease sale, with the lease 
sale, and with other activities or projects identified as constituting 
additional causal agents for potertial effects in Unalaska, the Pribilof 
Islands, and St. Lawrence Island. 
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Unalaska is projected to serve as the primary marine-support site for 
operations in the Navarin, St. George, and North Aleutian Basins. The 
expanded role of Unalaska as a marine-support base for OCS and related 
operations in the southern Bering Sea contributes an amount of resident and 
enclaved population greater that the base case but lese than the high case. 


Despite the expanded role of Unalaska as a marine-support facility, fisheries- 
oriented and service-oriented industrial development is expected to be the 
dominant force for change in the community. The unmet subsistence needs of a 
segment of the Aleut population could increase the tendency toward disruption 
of social systems which, as of yet, has not been experienced by the population 
of Unalaska. In the aggregate, however, the effect on sociocultural systems 
at Unalaske should be one more of duration and degree of disruption (rather 
than of institutional change) beyond the effect begun with the crab-processing 
boos. 


Changes in the nonresident population on the Pribilof Islands should not 
significantly affect subsistence harvests as discussed in the base case. 
Socially, chronic disruptions of local sociocultural systems are expected from 
these sources, but the amount of interaction with island residents should not 
be to such a degree as to encourage a tendency toward the displacement of 
existing Aleut and Orthodox institutions. 


For the most part,the biological effects on resources used for subsistence 
purposes on the Pribilof Islands are the same as in the base case, most 
notably for fur seals and sea lions. Consequently, the effects on 
sociocultural systems from this source should be the same as in the base case. 
Subsistence activities are the primary means by which family traditions, 
community cohesion, and socioreligious values are maintained and transmitted. 
The protection of these activities is a primary concern of most inhabitants of 
the region, as well as a primary goal of a majority of the area's present-day 
political institutions. Adverse cumulative effects on subsistence resources 
from southern Bering Sea lease sales and from tankering could contribute to 
increased levels of stress already set in motion by the Federal withdrawal 
from sealing. In addition, if the petroleum industry were to establish 
facilities on one island in preference to another, the potential for increased 
interisland rivalry and social disruption among extended families situated on 
both islands could arise and produce disruptive effects on local sociocultural 
systems. 


On St. Lawrence Island, the absence of population or industrial activity 
associated with the cumulative case suggests that any effects to local 
sociocultural systems could only come about through effects on subsistence 
harvests. The moderate level of effects to the subsistence walrus harvest by 
island residents, as in the base case, could produce periodic disruptive 
events but should not create significant disruptions of sharing systems and 
task groups, mor create a tendency toward the displacement of local 
sociocultural systems. 


Conclusion: The effect of the cumulative case on sociocultural systems is 


expected to be MODERATE in St. Paul, St. George, and Unalaska, and VERY LOW on 
St. Lawrence Island. 
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(12) Cumulative Effects on Archaeological Resources: 
Exploration, development, and production activities in the Navarin, Norton, 
St. George, and North Aleutian Basins could affect offshore archaeological 
Tesources in and adjacent to the proposed sale area. Because the sale area 
has a low probability for sites and shipwrecks, the cumulative effects from 
these activities are expected to be low. 


Exploration and production activities in the North Aleutian, Navarin, and 
St.George Basins could also affect onshore resources near the proposed sale 
area because oil spills could contact archaeological sites and shipwrecks 
nearshore or onshore. The areas that could be affected include sites on the 
Pribilof and St. Matthew Islands, at Dutch Harbor, Unalaska, and in the Unimak 
Pass area. Three oil spills of 1,000 barrels or greater would be expected 
over the life of the Bering Sea leases. If an oil spill occurred and 
contacted the above areas, effects on onshore archaeological sites from 
oil-spill-cleanup activities such as plowing, bulldozing, road building, and 
sand removal could occur. However, the probability of an oil spill occurring 
and contacting these areas is unlikely. 


It is expected that oil from State of Alaska oil and gas lease sales in the 
Bristol Bay uplands and on the Alaska Peninsula would have little effect on 
offshore or nearshore archaeological resources in or adjacent to the Navarin 
Basin sale area. These State lease sales are located on the Alaska Peninsula 
far from the Navarin Basin or potential Bering Sea oil tanker routes. 


Most of the disturbance to archaeological resources described above would be 
to onshore resources. The cumulative effect would be expected to be 
significant enough to irreversibly change some resources. 


Conclusion: In the cumulative case the effect on archaeological resources is 
expected to be LOW. 


(13) Cumulative Effects on Land Use Plans and Coastal 


Management: 


Land Use Plans: Additional facilities could be required in Unalaska and St. 
to support exploration and development in the Navarin, St. George, and 
North Aleutian Basins. 


If possible, the OSI marine-support facility at Unalaska would be used to 
support exploration, and development and production activities in the Bering 
Sea. Additional facility requirements, beyond those that could be supplied by 
the OSI facility, could increase competition for limited docking facilities. 
The three commercial port facilities--the City dock, the Chevron dock, and the 
Captains Bay dock--could be used to support exploration and development. The 
latter commercial-port facilities are in the community development plan's 
general industrial land use classification, which is intended to accommodate 
industrial uses not directly related to the seafood processing industry. The 
major land use constraint associated with these port facilities (except the 
Captains Bay dock) is the lack of adjacent developable land to serve as a 
supply yard. The Captains Bay dock facility contains about 28 hectares (70 
acres) of developable land adjacent to the facility. If the City or Chevron 
docks are deemed suitable, or the Captains Bay dock becomes available, the 
major effect could be congestion of the harbor during peak shipping seasons. 
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However, it is anticipated that existing facilities in Unalaska should be 
_adequate to support exploration and development in the Navarin, St. George, 
and North Aleutian Basins. 


The cumulative effects on St. Paul would be comparable to those for the 
proposal (high case). In the cumulative case, St. Paul would be used as an 
air-support base and as a site for an oil terminal depending on the mode of 
oil transport (pipeline vs. offshore loading). The St. Paul Comprehensive 
Plan and Coastal Management Plan have considered effects beyond current 
helicopter-support services and transient-crew-quarter facilities and have 
identified harbor-area-siting locations for water-dependent facilities. The 
Pribilof Offshore Support Services, a subsidiary of the Aleut Corporation, 
developed a /7-acre base adjacent to the St. Paul Airport to support 
exploration activities for Navarin Basin Saie 83. Air-support activities 
associated with the Navarin and St. George Basins may requir«c expansion of the 
now clos’ «cility. “he development corridor identified in the comprehensive 
plan could be used to support enclave development, air-support services, and 
crew and employee quarters. The plan does not specify the exact siting or 
boundaries of the airport-industrial area. 


While St. Paul's comprehensive plan designates sites for industrial 
activities, the zoned acreage available to accommodate the oil terminal seems 
less than adequate. To accommodate an oil terminal, the city of St. Paul 
would probably need to rezone land in the public land use areas designation to 
support OCS- development activities. Lands in this classification are 
intended to support facilities and services, resource and wildlife, and 
subsistence. Development of an oil terminal would alter these preferred land 
uses. However, if oil would be transported to markets via offshore loading 
and tankers, an oil terminal on St. Paul Island would not be necessary. 


Conclusion: The effect of the cumulative case on land use is expected to be 
LOW in Unalaska and HIGH in St. Paul. 


Coastal Zone t: In the cumulative case, effects on endangered and 
SUMMENGEIET Celie eesia ⏑ 
with the effects on northern fur seals, the resource at greatest risk in the 
offshore environment, and other marine resources, especially those that use 
polynyas and the shelf break. Therefore, there is potential conflict with the 
statewide standards and district policies related to the offshore environment. 
Negative effects on birds and fur seals that use the rocky seacliff environ- 
ment also would create conflict with the statewide standard for rocky islands 
and seacliffs. (see Sec. IV.B.2.m for a more complete description of the 
statewide standards and the district policies.) 


Three oil spills greater than 1,000 barrels are assumed in the cumulative 
case. Any one of these could occur at a time when residents are pursuing 
subsistence activities offshore or along the shoreline. As a result, there is 
potential conflict with the statewide standard that requires that opportuni- 
ties for subsistence use of coastal areas and resources be assured. 


Conclusion: The cumulative case is expected to have a MODERATE level of 
ict with coastal zone management policies. 
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C. Alternative II - No Lease Sale 


Cancellation of the proposed sale would result in the effects on biological 
resources and social and economic systems as described for the proposal (base 


case) not occurring. 


Cancellation of the proposed sale, in part or in whole, would reduce future 
OCS ofl and gas production in the short term, necessitate an escalation of 
imports of oil and gas, and/or require the development of alternate energy 
sources to replace the energy resources expected to be recovered if the 
proposed sale takes place. It is anticipated that the oil and gas that would 
become available from the proposed action in the sssumed time period could 
provide a significant contribution to this region's energy supply. If the 
proposed action were canceled, the following energy sources might be used as 
substitutes: 


- energy conservation - solar energy 

- conventional oil and gas supplies - energy imports 

- coal oil imports 

- nuclear power--fission natural gas imports 

- nuclear power--fusion liquefied natural gas imports 
~ oil shale - geothermal energy 

- tar sands - other energy sources 


combination of alternative 
sources 


~ hydroelectric power 


Some of these sources are not feasible to produce at this time and may not be 
during the estimated life of the proposed action. Table IV-22 shows the 
amount of energy needed from other sources to replace the anticipated oil 
production from the base case. The description of energy alternatives from 
Appendix C, Alternative Energy Sources, of Volume 3 of the FEIS for the 
Proposed 5-Year OCS O11 and Gas Leasing Program, 1987-1992 (USDOI, MMS, 1987) 
is hereby incorporated by reference. Appendix G of this DEIS summarizes this 
information. 
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the Proposed Navarin Basin Sale 107 


| ‘Total Crude O11 Production (bb1s) 4.50 x 10° 
Total Natural Gas Production (cf) 0.00 
Crude Of1 BTU Equivalent @ 5.60 x 10° BTU/bb1 2.52 x 10°° 
Netural Gas BTU Equivalent @ 1,031 BTU/cf 0.00 
Total O11 end Gas BTU Equivalent (BTU) 2.52 x 10°° 
ve valents: 
Alternative Source Amount of Resource 
4.50 x 10°, (bbis) 
2.44 x 10°~ (cf) 
9.92 x 107 (tons) 
9.62 x 10) (tons) 
1.33 x 10, (tons) 
1.88 x 10, (tons) 
6.43 x 10, (tons) 
6.00 x 10, (tons) 
4.20 x 10 (tons) 


Source: USDOI, MMS, 1987. 


26.2 x 10° BTU/ton (Williams and Meyers, 1976). 
19.0 x 10, BTU/ton (Williams and Meyers, 1976). 

/ 13.4 x 10° BTU/tom (Williams end Meyers, 1976). 

yl bbl1e/gon (Science and Public Policy Program, 1975). 

/ 4.2 = 10° BTU/ton (Science and Public Policy Program, 1975). 
3/ 100,000 tons of ore = 3 million tons of coal at 10,000 


BTU/1b (Science and Public Policy Program, 1975). 


1,031 BTUj/cf. 
: 25.4 x 10, BTU/ton (Williams and Meyers, 1976). 
/ 
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BD. Alternative III - Delay the Sale 


Under this alternative, the proposed sale (Alternative I) would be delayed for 
period of up to 18 months. This could delay the sale until the end of the 
current 5-Year Leasing Program which ends in June 1992. Effects associated 
with this alternative should be essentially the same, qualitatively, as those 
discussed for the proposal (Sec. IV.B). However, the magnitude of the effects 
population status of the potentially affected 

at delay or upon the initiation of activities. 
; Delaying the sale msy also alter the sequence of development with respect to 
* activities occurring in the region. Also, some adverse effects could possibly 
be lessened because of improved oil-spill-cleanup technology. 


3 
j 
! 
J 


— — 
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E. Alternative IV - St. Matthew Island Deferral Alternative 


A total area of about 11 million hectares (4,852 blocks) would be offered 
under the St. Matthew Island Deferral alternative. This alternative would 
defer leasing on about 400,000 hectares (178 blocks) within 50 miles of the 
St. Matthew Island complex (Figure II-2). The conditional resource estimate 
for undiscovered recoverable resources expected to be discovered and produced 
for this alternative would be 450 MMbbls of oil (see Appendix A). It is 
assumed that natural gas resources are not considered economic and would not 
be produced (see Appendix A). The marginal probability that hydrocarbons in 
commercial quantities are present in the area is 3 percent. 


A total of 16 exploration and delineation wells would be drilled over a 6-year 
period (1992-1997) with a maximum of 5 wells drilled in any year. Two oil 
production platforms would be installed in 1998 and 1999. A single offshore- 
loading terminal would be in place in 1998 and would be shared between the two 
platforms. Ninety oil production wells would be drilled between 1999 and 
2003. O11 production would begin in the year 2001 and cease in 2019. All 
produced oil would be transported to U.S. markets on 150,000-DWI tankers. All 
marine-support operations would be out of Unalaska while St. Paul would serve 
as an air-support base. This level of activity is the same as described for 
the base case. 


In addition to eliminating the possibility that an oil spill could originate 
from a drilling structure in the area to be deferred, all activities asso- 
ciated with exploration, development, and production also would not occur in 
the deferred area. The risk of an oil spill contacting St. Matthew Island is 
greatest for spills occurring in those blocks in the easternmost portion of 
the sale area. These blocks would be deferred by this alternative. 


The following assessment analyzes the effect of the St. Matthew Island Defer- 
ral alternative on physical, biological, and sociocultural resources. In 
addition, a generic analysis, included after the conclusion, examines the 
effects of a minimum level of exploration, development, and production activ- 
ities in the area to be deferred by this alternative. Based on the resource 
estimates, negligible amounts of hydrocarbons exist in the deferred area. A 
minimum level of activity would be the installation of one production platform 
and the potential for not more than one oil spill equal to or greater than 
1,000 barrels occurring in the deferred area. The transportation and onshore- 
facilities scenario would be the same as indicated for the base case. This 
analysis provides a measure of the environmental benefits of the alternative. 


l. Effects on Air qual ity: Under this alternative, the effects on 
onshore air ty r because of the increased dispersion over 
@ greater distance (Table IV-23). Emissions of CO, No_, TSP, S0,, or VOC 
would be the same or less than those for the proposal. "The exemption levels 
would not be exceeded. The small effects of air quality on the onshore 
environment and attributable to accidental emissions, as described for the 
base case, would be further reduced. The effects on air quality are expected 
to be the same or less than for the proposal (very low). 


CONCLUSION (Effects on Air Quality): The effect of the St. Matthew Island 
Deferral alternative on air quality is expected to be VERY LOW. 
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Table IV-23 


Estimated Uncontrolled Emissions and USDOE Exemption Levels For 


the Proposed Navarin Basin Sale 107 


(Alternative IV) 


Pollutant (metric tons per year)+ 


/ 


co NO TSP so voc 
: x 2 
Al 2/ 
ternative VI-— 
Peak-Exploration Year 84.8 516.9 26.4 32.7 35.1 
Peak-Development Year. 100.1 546.4 26.1 36.5 17.5 
Peak-Production Year 748.6 1,413.0 82.4 291.6 818.2 
Exemption Levels for 46,143.9 1,510.5 1,510.5 1,510.5 1,510.5 
Alternatjye IV 
at 80 k=— 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


1/ CO = Carbon Monoxide 
NO. = Nitrogen Oxides (assumed predominately NO 


) 
TSP = Total Suspended Particulates (includes most particulate 


matter less than 10 micrometers in aerodynamic diameter) 


SO. = Sulfur Dioxide 


vot = Volatile Organic Compounds (excluding nonreactive 


compounds such as methane and ethane) 


2/ Assumes five exploration wells drilled in peak-exploration year, one 
production platform installed and seven production wells drilled in 


peak-development year, and 38 MMbbls of oil produced in peak-production 


year. 


3/ Exemption levels based on USDOI exemption criteria accounting for 


distance from shore (30 CFR 250.45). 


The removal of blocks within 50 miles (80 km) of St. Matthew Island eliminates 
the possibility of air-pollutant emissions from exploration, development, nd 
production activities in this area. If the deferred area were leased and 
exploration, develcpment, and production occurred, the effect of emissions on 
air quality is expected to be the same or less than the effects for the 
proposal, depending on the amount.of resources in the deferred area. 


2. Effects on Water Quality: Because the resource level for this 
alternative is the same as for the proposal (base case), the level of industrv 
activity, volume of discharges, and number of oil spills would also be the 
same. Thus, this alternative would not change the nature of water-quality 
effects. The effect of this alternative on water quality would be low. 


CONCLUSION (Effects on Water Quality): The effect of the St. Matthew Island 
Deferral alternative on water quality is expected to be LOW. 

If the deferred area were leased and exploration, development, and production 
activities occurring in this area, muds and cuttings, sanitary and domestic 
wastes, and formation waters would be discharged in these waters. As a 
result, water quality within 100 meters of the discharge point would be 
degraded. Bottom disturbances and sediment resuspension associated with 
platform siting also would occur in the deferred area. The possibility also 


exists that an oil spill could originate from a platform or oil tanker in this 
area and degrade wa/.er quality. 


3. Effects on Fisheries Resources: The blue king crab is the 
principal shellfish of commercial value in the area of St. Matthew Island 
(Biological Resource Areas 4 and 5). During the late spring and early summer, 
blue king crab are assumed to release larvae and molt in the nearshore waters 
of St. Matthew Island; possibly this molt occurs before hatching. Other 
shellfish species, groundfish, and mollusks are largely uninventoried and are 
not utilized in the deferred area. 


This alternative would eliminate the possibility of drilling muds, cuttings, 
and formation waters from being discharged in the deferred area. Similarly, 
seismic activity needed to site platforms would be precluded. This would 
afford little additional protection to fisheries resources since these dis- 
charges and surveys, employing airguns, have been found to be essentially 
innocuous to fisheries resources. 


This alternative affords a potential reduction in oil-spill risk to blue king 
crab and other species inhabiting the nearshore waters off St. Matthew Island. 
The probability of a spill occurring in the deferral area (spill point $10) 
and contacting Biological Resource Areas 4 and 5 (St. Matthew Island area) 
would be 30 and 39 percent within 10 days, respectively. However, with this 
alternative, the potential oil-spill risk is reduced. The probability of a 
spill starting at the next spill point (S17) amd contacting Biological 
Resource Areas 4 and 5 would be 1! and 15 percent within 30 days, respec- 
tively. However, when the likelihood of spills occurring throughout the sale 
area and the total number of oil spills projected to occur over the life of 
this project are taken into account, this alternative results in no real 
reduction in the overall oil-spill risk to the St. Matthew Island area. The 
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probability of a 1,000-barrel-or-greater spill occurring and contacting 
Biclogical Resource Areas 3 and 4 would be less than 0.5 percent and 1 percent 
within 30 days, respectively. 


Under this alternative, the effects on fisheries resources would be the same 
as for the proposal (base case), since the resource estimate and level of 
industry activity are the same. Since there is no change in industry activity 
with this alternative, the effects on fisheries resources from the St. Matthew 
Island Deferral alternative would be very low. 


CONCLUSION (Effects of Fisheries Resources): The effect of the St. Matthew 
Is Deferral alternative on fisheries resources is expected to be VERY LOW. 
If the deferred area were leased and exploration, development, and production 
activities occurred, drilling muds, qttings, and formation waters could be 
discharged into these waters. Similarly, seismic activity needed to site 
platforms could occur in the deferred area. However, these discharges and 


seismic surveys have been found to be essentially innocuous to fisheries 
resources. 


A spill occurring in the deferred area could contact the nearshore area off 
St. Matthew Island. The probability of a spill occurring in the deferred area 
and contacting Biological Resource Areas 4 and 5 would be 30 and 39 percent 
within 10 days, respectively. The principle shellfish of commercial value, in 
the area around St. Matthew Island, is the blue king crab. The effects of a 
spiil contacting this area on blue king crab and other fish would be the same 
as identified for the proposal (base case). 


4. Effects on Marine and Coastal Birds: Although marine birds are 
present in the St. Matthew Island area throughout the year, the most signifi- 
cant result of deleting blocks within 50 miles of the island is likely to 
occur in the summer and fall seasons when spill trajectories trend eastward 
toward St. Matthew Island and bird densities are highest. 


This alternative potentially could avoid some risk to birds since the proba- 
bility of epilled-oil contact in the vicinity of St. Matthew Island, as well 
as within the deferred area, in both summer/fall and winter/spring seasons is 
reduced. In addition, since oil would have to move farther from spill points 
in the remainder of the sale area before reaching areas of high bird density 
near St. Matthew Island, weathering processes could render it less toxic prior 
to contact and result in some decrease in effect from any oil spill reaching 
this area. However, since significant petroleum resources are not projected 
to occur in the deferred area for either Alternative I (proposal) or this 
alternative, and the probability of a 1,000-barrel spill occurring and 
contacting the St. Matthew Island area within 10 days is nil in both cases, 
the potential effect of this alternative remains unchanged from that found for 
the base case (moderate). 


Disturbance from helicopter traffic between St. Paul and the sale area could 
displace some birds from foraging areas in the general vicinity of the flight 
corridor in summer and fall but numbers of individuals affected are likely to 
be small and effects localized and low. Effect of vessel traffic is expected 
to be insignificant. 
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CONCLUSION — on Marine and Coastal Birds): The effect of the St. 
‘Ma Is Deferral alternative on marine and coastal birds is expected to 


be MODERATE. 


If the deferred area were leased and an oil spill were to occur in the 
deferred area and reach the area of high bird density surrounding St. Matthew 
Island, the potential effect is not likely to differ significantly from the 
base case (moderate) since similar numbers of casualties could occur in either 
case. Locally, little difference in risk exists whether an oil spill occurs 
within or outside the deferred area since average bird densities there are not 
known to be substantially different from those in the remainder of the sale 
area. 


5. Effects on Pinnipeds and Polar Bear: Although some pinnipeds 
are present in the sale area and vic@thity throughout the year, the most 
significant result of deleting blocks within 50 miles of St. Matthew Island is 
likely to occur in the winter/spring season when walrus and ice seals may be 
present in substantial numbers migrating, mating, and/or giving birth to young 
in seasonal ice habitats. 


This alternative avoids some potential risk to most pinnipeds (especially 
walruses) whose activities during winter and spring in this area make them 
particularly vulnerable, by substantially reducing the probability of spilled 
oil contacting pack-ice habitats within the deferred area as well as in other 
nearby ice habitats and the St. Matthew Island polynya. As a result, the 
potential exists for effects on walrus, in particular, to decrease with this 
alternative, and for some reduction of risk to ribbon, spotted, and bearded 
seals to be realized (although this latter effect is likely to be offset 
partially by the relatively high risk to which individuals occupying the ice 
front in winter and spring and ice remmants in late spring are exposed). 
Also, since oil must move farther and through ice-covered waters from spill 
points in the remainder of the sale area before reaching intensively used 
habitats to the east, weathering processes could render it less toxic prior to 
contact. However, although exclusion of the deferred area reduces the risk 
associated with this sale, it is not expected to alter significantly the 
potential net effect of leasing the remainder of the sale area on pinnipeds or 
polar bear, which, thus, remains essentially as concluded for the base case. 


Oil-spill risk to the small concentrations of walrus, sea lion, and spotted 
seal occupying the St. Matthew Island area in summer and fall, when spill 
trajectories trend eastward from the sale area, would be reduced by removal of 
potential spill sites from the east/central sale area with deletion of these 
blocks. Also, weathering processes could render it less toxic prior to 
contact with the St. Matthew Island area. 


As a result, some decrease in effects from an oil spill might be realized 
through exclusion of the deferred area, but it is not expected to be suf- 
ficiently large for the net effect of leasing the remainder of the sale area 
to differ significantly from the base case, since the volume of oil discovered 
in both cases is the same. Effects projected under the base case for fur 
seals and sea lions resulting from transportation of oil in the vicinity of 
the Pribilof Islands and Unimak Pass would remain unchanged because oil would 
continue to be transported by tanker under this alternative. 
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Disturbance from helicopter traffic between St. Paul and the sale area could 
displace some walrus, ice seals, sea lions, and polar bears from the general 
vicinity of the flight corridor in spring, but numbers of individuals affected 
are likely to be small and effects localized and low. The effect of vessel 
traffic is expected to be insignificant. 


CONCLUSION (Effects on Pinnipeds and Polar Bear): The effect of the St. 
Mat Island Deferral alternative is expected to be LOW on Pacific walrus, 


Steller sea lion, ice seals and polar bear, and MODERATE on northern fur seal. 


If the deferred area were leased and an oil spill occurred in the deferred 
area, the potential effect on most pinnipeds and the polar bear is not 
expected to differ significantly from the base case since the relatively high 
tisk experienced by individuals occurring from the sale area east to the St. 
Matthew polynya is likely to be offset by the lower risk to which those 
occupying the ice front/shelf-break area are exposed. In addition, average 
densities in the deferred area are not known to differ substantially from the 
remainder of the sale area and vicinity. Walruses, however, may be subject to 
somewhat greater effects from an oil spill in the deferred area and adjacent 
areas to the east potentially contacted by a spill, than they would be in much 
of the remainder of the sale area since they could be concentrated in the 
former area during courtship and mating in late winter and early spring and 
during migration with calves in late spring. To a lesser extent, spotted and 
ribbon seals also may be more vulnerable here than in the remainder of the 
sale area in May and June. 


6. Effects on Endangered and Threatened Species: The deferral] of 
blocks within 50 miles of St. Matthew Island would eliminate the possibility 
of an oil spill originating from an exploration or production platform within 
the deferral area; thus, the oil-spill risk to bowhead whale winter-use areas 
around St. Matthew Island (Biological Resource Areas 4 and 5) would be greatly 
reduced. The oil-spill risk (within 10 days) would be reduced from 21 and 28 
percent (spill point $10), respectively, to 5 percent (spill point $17) with 
this alternative. This alternative would also reduce the oil-spill risk to 
gray whales using the St. Matthew Island area during the summer. The risk to 
Biological Resource Area 4 (within 10 days) would decline from 43 percent 
(base case) to 20 percent. However, a tanker spill could still occur in the 
deferral area. Also, the probability of a spill occurring and contacting any 
biological resource area within the sale area would be discernably reduced 
from the proposal by this alternative (Tables E-23 through E-26). Noise- and 
disturbance-producing activities (exploration and production drilling and 
seismic activities) would be effectively eliminated from the deferral area, 
with the exception of occasional tankering and support aircraft and vessels 
that could pass through the area. 


With the exception of bowhead and gray whales, no other endangered or threat- 
ened species are known to occur in significant numbers in the deferral area. 
Deferral of blocks within 50 miles of St. Matthew Island would reduce the 
effects from noise and disturbance and oil-spill risks (to a limited extent) 
to bowhead and yray whales using the area. Although the effects to the 
bowhead and gray whales would be reduced somewhat with this alternative, the 
overall effects are expected to remain the same as the base case--low and very 
low, respectively. Effects to endangered species not frequently occurring in 
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the deferral area would also be the same as for the base case--low for fin, 
right, end humpback whales and very low for sperm whales and the short-tailed 
albatross. 


CONCLUSION (Effects on Endangered and Threatened Species): The effect of the 

t. Matthew Island Deferral alternative is expected to be VERY LOW on gray and 
sperm whales and the short-tailed albatross and LOW on bowhead, right, fin, 
and humpback whales. 


Exploration, development, and production activities in the deferred area could 
provide potential effects from oil spills and noise and disturbance to 
wintering bowhead whales and summering gray whales near St. Matthew Island. 
The oil-spill risk (within 10 days) to bowhead winter-use areas (Biological 
Resource Areas 4 and 5) from spill point S10 would be 21 and 28 percent, 
respectively. The oil-spill risk (within 10 days) tc the gray whale summer- 
use areas (Biological Resource Area 4) would be 43 percent. Noise and dis- 
turbance from exploration and production drilling and seismic activities could 
also affect wintering bowhead and summering gray whales. A description of 
effects due to oil spills and noise and disturbance are provided in the 
proposal (base case) analysis (Sec.IV.B.2.f). Other whales (sperm, fin, 
humpback, and right) do not occur in significant numbers in the deferred area 
and would not experience effects from a spill originating in this area. 


7. Effects on Nonendangered Cetaceans: The deferral of blocks 
within 5C miles of St. Matthew Island, would eliminated the possibility of an 
oil spill originating from a platform within the deferral area; thus, the 
oil-spill risk to the area around St. Matthew Island (Biological Resource Area 
5) would be reduced. The oil-spill risk (annual within 10 days) would be 
reduced from 30 percent (base case) to 11 percent and from 54 to 28 percent 
over the summer period with this alternative. However, a tanker spill could 
still occur in the deferral area. Also, the probability of a spill occurring 
and contacting any Biological Resource Area within the sale area would not be 
discernably reduced from the proposal by this alternative (Tables E-23 through ~ 
E-~26). Minke, killer, and beluga whales, and the Dall's porpoise that use the 
St. Matthew Island area would benefit from a reduced oil-spill risk and a 
reduction in noise-producing activities. The giant bottle nose, gocosebeak, 
and Bering Sea beaked‘whales, although sometimes present in the area, are most 
likely to concentrate along the shelf break outside the deferral area and 
would experience the effects as described in the base case; overall, the 
effects would remain the same as for the proposal (base case)--low. 


CONCLUSION (Effects on Nonendangered Cetaceans): The effect of the St. 
Matthew Island Deferral alternative on nonendangered cetaceans is expected to 
be LOW. 


Exploration, development, and production activities in the deferred area could 
provide potential effects from oil spills and noise and disturbance to minke, 
killer, and beluga whales, and the Dall's porpoise that use the St. Matthew 
Island area. The oil-spill risk (within 10 days) to Biological Resource Area 
4 from spill point $10 would be 30 percent. Noise and disturbance from 
exploration and production drilling and seismic activities could also affect 
these species during winter and summer. A description of effects due to oil 
spills and noise and disturbance are provided in the proposal (base case) 
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analysis (Sec. IV.B.2.g). The giant bottlenose, goosebeak, and Bering Sea 
beaked whales are most likely to concentrate along the shelf break and would 
mot experience the effects of a spill originating in the deferred area. 


8. Effects on the Commercial Fishing Industry: The deferred area 
is presently not heavily fished, with fishing = Ticited to the ice-free 
season (late summer). The domestic pot fishery for blue king crab generally 
operates outside the deferred area in water depths of 30 fathoms or less 
around St. Matthew Island. In 1987, only 4 days were required to catch the 
current harvest quota (ADF&CG, 1988). During the short season, the effort is 
intensive with several thousand creb pots fishing over a very limited area off 
the west and south ends of the island. Commercial trawl and longline 
fisheries concentrate their effort much farther south and west of the deferral 
area. 


This alternative would preclude siting drilling platforms and postlease 
seismic survey to drilling site locations in the deferral area. Precluding 
these activities would eliminate ocean-use conflicts with fishing vessels and 
gear. Gear may be lost or damaged by these activities. Eliminating these 
activities would have no influence on commercial fishing for groundfish since 
it occurs outside the deferral area. 


The principle hazards to the commercial fishing industry would be from oil 
spills that cause the loss or damage of fishing gear and the tainting of the 
blue king crab catch around St. Matthew Island. A spill occurring in the 
deferred area could contact the nearshore area of St. Matthew Island. The 
probability of a 1,000-barrel-or-greater spill starting iu the area deferred 
(spill point $10) and contacting Biological Resource Areas 4 and 5 would be 30 
and 39 percent within 10 days, respectively. This alternative provides a 
potential reduction in oil-spill risk to the St. Matthew Island area. The 
probability of a 1,000-barrel-or-greater spill starting at the next nearest 
spill point (S17) and contacting Biological Resource Areas 4 and 5 would be 11 
and 15 percent within 10 days, respectively. The alternative provides a 
potential reduction in oil-spill risk to the blue king crab fishery in the 
nearshore waters off St. Matthew Island. However, when the likelihood of 
spills occurring throughout the sale area is taken into account and 
considering the total number of oil spills projected to occur over the life of 
this project, this alternative results in no real reduction in the overall 
risk to the fishing industry in the area. The probability of a 1,000-barrel- 
or-greater spill occurring and contacting Biological Resource Areas 3 and 4 
would be lees than 0.5 percent and 1 percent within 30 days, respectively. 


Presumably, crab fishermen (aware of an oil spill) would remove their gear or 
the season would close and the gear would be removed from the grounds, with a 
reopening at a later date when any oi] spill would be dissipated. Pots are 
not likely to be contacted by oil nor are the buoys and lines in pot storage 
areas apt to be in numbers where oil could contaminate a large amount of gear. 
An entire string of stored pots requires only a few recovery lines and buoys. 
The probability of an oil spill contacting pot storage areas would be very 
low. Oil-spill effects on the groundfish fishery would be the same as out~- 
lined for the base case since commercial trawl and longlipe fisheries concen- 
trate their effort south and west of the deferral area. 


rf 
C2 
¢ N 


IV-E-7 


CONCLUSION (Effects of the Commercial Fishing Industry): The effect of the 
. Is Deferral alternative on the commercial fishing industry is 


expected to be VERY LOW. 


If exploration, development, and production activities occurred in the 
deferred area, ocean-use conflicts could occur between the oil and commercial 
fishing industries. The siting of drilling platforms and postlease seismic 
surveys could conflict with fishing activities resulting in the loss or damage 


of fishing gear. 


The principal hazard to the commercial fishing industry from a spill occurring 
in the deferred area would be the loss or damage of fishing gear and the 
tainting of the blue king crab catch around St. Matthew Island. The principal 
shellfish of commercial value in the area around St. Matthew Island is the 
blue king crab. A spill occurring in the deferred area could contact the 
mearshore area off the St. Matthew Island. The probability of a spill 
occurring in the deferred area and contacting Biological Resource Areas 4 and 
5 would be 30 and 39 percent within 10 days, respectively. The effects of a 
spill contacting this area on blue king crab and other fish would be the same 
as identified for the proposal (base case). 


9. Effects on Local Employment: This alternative would have the 
same resource estimate and development scenario as employed for the base case, 
thus, producing comparable levels of development activity in the support-base 
sites of Unalaska and St. Paul. Because of this, effects on local employment 
in St. Paul and Unalaska are expected to be the same as for the base case of 


the proposal. 


CONCLUSION (Effects on Local Employment): The effect of the St. Matthew 
Island Deferral alternative on local employment is expected to be MODERATE for 
St. Paul and Unalaska. 


If exploration, development, and production activities occurred in the de- 
ferred area, St. Paul and Unalaska would continue to be support-base sites. 
As a result, employment levels in these communities would not be substantially 
altered if development occurred in the deferred area. 


10. Effects on Subsistence-Harvest Patterns: Within the area to be 
offered under this alternative, analysis of effects on subsistence resources 
(Secs. IV.E.3-7) indicates that effects levels to these biological resources 
are the same as for the base case of the proposal. The human population 
levels likewise should be the same, given that the scenario and levels of 
activity for this alternative are the same as for the base case. With no 
change in the scenario and no appreciable reduction in biological effects or 
levels of human population, effects on subsistence-harvest patterns from the 
St. Matthew Island Deferral alternative should be the same as for the base 
case of the proposal. 


CONCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the St. 
Matthew Island Deferral alternative on subsistence-harvest patterns is ex- 
pected to be MODERATE in St. Paul and St. George and on St. Lawrence {sland, 
and VERY LOW in Unalaska and in other parts of western Alaska. 
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Exploration, development, and production of oil in the deferred area may 
affect subsistence resources offshore, but even more to the specific resources 
that inhabit St. Matthew Island rather than to the larger populations of 
resources that are used for subsistence purposes by communities much removed 
from the lease sale area. Onshore effects should be the same as in the base 
case, since the levels of onshore activities in Unalaska and St. Paul are the 
same as in the base case. 


ll. Effects on Sociocultural Systems: For the area to be offered 
under the alternative, the characteristics of onshore sociocultural effects 
should be little different from those experienced under the base case of the 
proposal. Little or no change from the base case exists in terms of effects 
on subsistence-harvest patterns, which could affect sociocultural systems, 
because as little difference exists from the base case of the proposal con- 
cerning effects on biological resources used for subsistence purposes. The 
human population levels likewise should be the same, given that the scenaric 
and levels of activity for this alternative are the same as for the base case 
of the proposal. With no change in the scenario and no appreciable reduct ‘on 
in effects on subsistence-harvest patterns or levels of human population from 
the base case, effects on sociocultural systems from the St. Matthew Island 
Deferral alternative should be the same as for the base case of the proposal. 


CONCLUSION (Effects on Sociocultural Systems): The effect of the St. Matthew 
Is Deferral alternative on sociocultural systems is expected to be MODER- 
ATE in St. Paul, LOW in Unalaska and St. George, and VERY LOW on St. Lawrence 
Island. 


If the deferred area was ‘teased and exploration, development, and production 
activities occurred, onshore facilities would be located at Unalaska and St. 
Paul with the level of industry activity at these locations being about the 
same as in the base case. Effects on wubsistence-harvest patterns (Sec. 
IV.E.10) and human presence at these locations also would be about the same as 
in the base case. Consequently, if exploration, development, and production of 
oil took place in the deferred area near St. Matthew Island, effectre on 
sociocultural systems would be the same as in the base case. 


12. Effects on Archaeological Resources: The area offered under 
this alternative does not contain any blocks which have other than a low 
potential for archaeological site occurrence. Even if prehistoric resources 
existed in the area, the survival of these resources by burial in potentially 
undisturbed sediments is unlikely. Also, the identification and detectability 
of buried or preserved resources would be extremely difficult and such 
prehistoric resources would not likely be discovered or identified by existing 
geological techniques. Because few archaeological resources are expected in 
the area and siting platforms would disturb few, if any sites, effects on 
archaeological resources would be low. 


Because the resource estimates and levels of exploration, development, and 
production activities are the same as identified for the base case, the 
effects on onshore archaeological resources and shipwrecks from oil spills, 
cleanup activities, and increased population at support-base sites would be 
the same as indicated for the proposal (base case). 
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CONCLUSION (Effects on Archaeological Resources): The effect of the 
. Island Deferral alternative on archaeological rescurces is ex- 
pected to be LOW. 


If exploration, developmest, and production activities occurred in the de- 
ferred area, few if any, archaeological resources would be expected to be 
disturbed by platform siting. The area deferred does not contain any blocks 
which have other than a low potential for archaeological site occurrence. An 
oil spill originating in the srea deferred could contact St. Matthew Island; 
however, the effects on archeological resources would be limited since no 
onshore resources or shipwrecks have been identified in this area. 


13. Effects on Land Use Plans and Coastal Management: 


a. Effects on Land Use Plans: For the area offered under this 
alternative, the same development scenario is employed as used for the base 
case, thus, producing comparable levels of development activity. Because of 
this, effects on land use in St. Paul and Unalaska are expected to be the same 
as for the base case of the proposal (low). 


CONCLUSION (Effects on Land Use Plans): The effect of the St. Matthew Island 
ternative on use in Unalaska and on St. Paul Island is ex- 
pected to be LOW. 


If exploration, development, and production activities occurred in the 
deferred area, St. Paul and Unalaska would continue to be support-base sites. 
As a result, land use demands would not be substantially different if this 
area were developed. 


b. Effects on Coastal Managers ns : Development under chis 
alternative would entail t same type egree of development that is 
assumed for the proposal (base case). As a result, development would proceed 
as indicated for the proposal and most of the associated effects would be the 
same as indicated in Section IV.B, although affects on resources within the 
deferral area would be minimal. Because development would continue to affect 
communities in other parts of the lease-sale area and a transportation route 
continues to go through the deferral area, only the level of effects for 
coastal and marine birds is reduced by this deferral alternative. As a 
result, potential conflicts with ACMP standards and policies remain the same 
as for the proposal (base case)-~-moderate. 


CONCLUSION (Effects on Coastal Manegenent The St. Matthew Island Deferral 
alternative is expect to ea TE level of conflict with coastal 
management policies. 


Exploration and development within 50 miles of St. Matthew Island would entail 
disposal of muds and cuttings, activities to and from drilling or production 
platforms, the potential of a platform oil spill, and transportation of 
produced oil. Oil spilled within the deferred area would have a greater 
likelihood of affecting resources of St. Matthew Island then would oil spilled 
from any other point within the sale area--it would be less weathered and have 
@ greater likelihood of reaching St. Matthew Island. Resources that might be 
affected by activity and spills within the deferred area include blue king 
crab, marine and coastal birds, walrus, ice seals, and endangered and nonen- 
dangered cetaceans. 
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PF. Alternative V - 200-Meter Isobath Deferral Alternative 


A total area of about 5.8 million hectares (2,562 blocks) would be offered 
under the 200-Meter Isobath Deferral alternative. This alternative would 
defer leasing on about 5.5 million hectares (2,474 blocks) in the area identi- 
fied on Figure II-3 within 50 miles of the 200-meter isobath. 


The deferral of blocks within 50 miles of the 200-meter isobath would reduce 
the resource potential of the area remaining to be leased to below the siniaun 
economic threshold. For this alternative, no oil would be discovered (see 
Appendix A). Six exploration wells would be drilled between 1992 and 1995 
with a maximum of two in any year. The exploration wells would be plugged and 
abandoned with no further industry activity. This level of activity is the 
same as described for the low case. 


The following assessment analyzes the effect of the 200-Meter Isobath Deferral 
alternative on physical, biological, and sociocultural resources. In addi- 
tion, a generic analysis included after the conclusion examines the effects of 
exploration, development, and production activities in the area to be deferred 
by this alternative. Based on the resource estimates for this alternative, 
considerable amounts of hydrocarbons exist in the deferred area. For this 
analysis, it is assumed that the level of industry activity assumed for the 
base case would occur in the deferred area. This analysis provides a measure 
of the environmental benefits of the alternative. 


1. Effects on Air ity: Under the alternative, the level of 
emissions and expec effects on re air quality would be about the same 
as those identified for the low case of the proposal (very low), hecause the 
alternative would mot change the nearest distance to shore. Exploration 
emissions of CO, NO_, TSP, SO., and VOC would not exceed exemption levels at 
30 miles (48 km) from St. Matthew Island (Table IV-8). Other effects of air 
quality are also expected to be the same as identified for the low case (very 
low). The effects of offshore oil and gas activities on air quality and 
of air quality other than those related to standards, either within the 
deferral area alone or in the balance of the lease-sale area without the 
deferral area (the alternative), are expected to be small, because in either 
case the distance from shore allows for substantial dispersion of air- 
pollutant emissions. 


CONCLUSION (Effects on Air duality): The effects of the 200-Meter Isobath 
erra ternative on air quality are expected to be VERY LOW. 
If the deferred area were leased and exploration, development and production 
activities occurred, operations would be no closer to land (St. Matthew 
Island) than approximately 80 miles (128 km). The air-pollutant emissions 
from within the deferred area would be the same or less than under the pro- 
posal (base case), depending upon the amount of resources within the deferred 
area. However, the expected effects on air quality would be less because the 
increased distance from land for pollutant dispersion would preclude exceeding 
the exemption levels. The expected effects of onshore air quality other than 


those related to standards would also be reduced because of the large distance 
from land. 
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2. Effects on Water ——— Under this alternative, only six 
exploration we wou ri with industry activity ceasing at this 
point. Because the level of industry activity is the same as indicated for 
the low case, the volume and number of discharges would be the same. Thus, 


this alternative would not change the nature of water-quality effects. The 
effect of this alternative of water cuality would be very low. 


CONCLUSION (Effects on Water Quality): The effect of the 200-Meter Isobath 

ternative on water quality is expected to be VERY LOW. 
If the deferred area were leased and exploration, development, and production 
activities occurred in this area, mids and cuttings, sanitary and domestic 
wastes, and formation waters would be discharged in these waters. As a 
result, water quality within 100 meters of the discharge point would be 
degraded. Bottom disturbances and sediment resuspension associated with 
platform siting would also occur in the deferred area. The possibility also 
exists that an oil spill could originate from a platform or oil tanker in this 
area and degrade water quality. 


3. Effects on Fisheries Resources: The removal of potential spill 
sites from the vicinity of the shelf break by deferral of these blocks and 
leasing only the remainder would avoid some potential risk to fisheries 
resources, especially eggs and larvae of groundfish, by substantially reducing 
the probability of spilled oil contacting habitats within the deferred area 
and vicinity. In addition, only minor operation spills would be expected as a 
result of this alternative. Since risk to fisheries resources associated with 
the low case is estimated to be minimal and no resources are expected to be 
discovered, this alternative is the same as the low case. 


Groundfish are widely distributed over much of the sale area, reaching their 
greatest abundance along the shelf break, but even here biomass is much lower 
than in areas to the south. The bottom-dwelling adults might be affected by 
oil fractions that sink to the bottom and contact the fish or their food, but 
it is primarily the pelagic eggs and larvae that would be subject to the toxic 
effects of oil. However, eggs and larvae are widely dispersed by currents and 
nowhere concentrated sufficiently for a significant part of a population to be 
contacted by an oil spill. Likewise, the sensitive early larval stages of 
shellfish are widely distributed in the nearshore pelagic zone, including 
nearshore waters of the Alaska Peninsula and the Pribilof Islands, but are not 
concentrated in specific areas for extended periods as a result of their rapid 
dispersal by currents. Pacific herring migrate over large areas of the 
eastern Bering Sea shelf, but generally would be present in the sale area only 
in small numbers, and their major overwintering area is located outside the 
sale area northwest of the Pribilof Islands. Some adult Pacific salmon move 
through the Navarin Basin area during their summer-spawning migrations, but 
immature salmon are not known to concentrate here. Like herring, the wide 
distribution and extensive migration of salmon suggest that only a small 
portion of salmon stocks might encounter an ofl spill. 
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coments its —— on Fisheries Resources): The effect of the 200-Meter 
ternative on fisheries resources is expected to be VERY 


If the deferred area were leased and exploration, development, and production 
activities occurred, drilling muds, cuttings, and formation waters could be 
discharged into these waters. Similarly, seismic activity needed to site 
platforms could occur in the deferred area. However, theese discharges and 
seismic surveys have been found to be essentially innocuous to fisheries 
resources. 


If an ofl spill were to occur in the deferred area, the potential net effect 
on fieheries resources is not likely to differ significantly from the base 
case since fish distributions and densities are not known to differ substan- 
tially from the remainder of the sale area and vicinity. In particular, 
potential effects on groundfish, whuese density in the sale area is greatest in 
the deferred area, still would be relatively low and are not likely to exceed 
those projected for the base case. The potential effects of drilling dis- 
charges, with their extremely limited area of influence, would not be above 
those projected for the base case. 


4. Effects on Marine and Coastal Birds: Although marine birds are 
present in some portions of the sale area and vicinity throughout the year, 
the most significant result of deleting blocks within 50 miles of the shelf 
break (200-m isobath) is likely to occur in the summer and fall seasons, when 
bird densities both within and outside the sale area are highest. 


This alternative reduces substantially the probability of spilled-oil contact 
within the deferred area where foraging bird densities may be higher than 
eleewhere in the sale area; but the high density St. Matthew Island area 
responsible for the most risk to marine birds remains vulnerable to spilis 
originating outside the deferred area, and, thus, the potential effect of this 
alternative would not be expected to differ significantly from the base case 
under most circumstances. However, since no oil resources would be dis- 
covered, risk associated with leasing under this alternative is expected to be 
reduced substantially. As a result of the reduced overall risk that would be 
realized with this alternative (potentially containing a major proportion of 
the estimated oil resources), the potential effect of leasing the remainder of 
the sale area is likely to be low. 


Disturbance from helicopter traffic between St. Paul and the sale area could 
displace some birds from foraging areas in the general vicinity of the flight 
corridor in summer and fall but numbers of individuals affected are likely to 
be emall and effects localized and low. The effect of vessel traffic is 
expected to be insignificant. 


CONCLUSION (Effects on Marine and Coastal Birds): The effect of the 200-Meter 
t ferral alternative on marine and coastal birds is expected to be 
LOW. 


If the deferred area were leased and an ofl spill occurred in the deferred 
area, the potential effect could be less than projected for the base case 
(moderate) despite the potentially greater numbers of birds foraging in the 
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shelf-break habitat than elsewhere in the sale area. This situation arises as 
a result of a spill here having a low probability of contacting the area of 
high bird density surrounding St. Matthew Island that is responsible for most 
of the risk to marine birds associated with this sale. 


5. Effects on ——— and Polar Bear: Although some pinnipeds 
are present in e area vicinity roughout the year, the most 
significant effect of deleting blocks within 50 miles of the shelf break 
(200-m isobath) is likely to occur in the winter and spring seasons when 
substantial numbers of walrus and ice seals (as well as some sea lions) may be 


present mating, giving birth to young, and/or migrating in seasonal ice 
habitats. 


This alternative would avoid some potential risk to most pinnipeds (especially 
spotted and ribbon seals whose activities during spring in this area make then 
particularly vulnerable) by substantially reducing the probability of spilled 
oil contacting pack-ice habitats within the deferred area and vicinity. 
However, since no oil resources would be discovered, risk associated with 
leasing under this alternative on pinnipeds and polar bear is expected to be 
reduced substantially and, thus, potential effects are likely to be less than 
those concluded under the base case. As a result of the reduced overall risk 
that would be realized through exclusion of the deferred area (potentially 
containing a major proportion of the estimated oil resources), the potential 
effect of leasing the remainder of the sale area is likely to be less than 
that projected for the base case. 


Disturbance from helicopter traffic between St. Paul and the sale area could 
displace some walrus, ice seals, sea lions, and polar bears from the general 
vicinity of the flight corridor in spring, but numbers of individuals affected 
are likely to be small and effects localized and low. The effect of vessel 
traffic is expected to be insignificant. 


CONCLUSION (Effects on Pianipecs and Polar Bear): The effect of the 200-Meter 
t erral alternative expected to be LOW on Pacific walrus, northern 
fur seal, ice seals, and polar bear, and VERY LOW on Steller sea lion. 


If the deferred area were leased and the single oil spill projected for this 
sale were to occur in the deferred area, the potential effect on most 
pinnipeds is not likely to differ significantly from the base case, since 
average densities of most pinnipeds here are not known to differ substantially 
from the remainder of the sale area and vicinity. However, spotted and ribbon 
seals could experience somewhat greater effects from an oil spill in the 
deferred area than in much of the remainder of the sale area since they are 
likely to be relatively more concentrated here mating, pupping, and molting in 
the spring. To a lesser extent, sea lions also are more vulnerable here than 
elsewhere in the sale area in spring. 


6. Effects on Endangered and Threatened Species: This alternative 
would greatly decrease the oil-spill risk and noise and disturbance to 
endangered and threatened species in the shelf-break area. Industrial 
activity would not occur in the area deferred and there would be no production 
platforms or tanker spills in the remaining sale area, since hydrocarbons 
would not be discovered. Only spills originating from exploration activities, 
such as fuel spills, could occur in the remaining sale area. The conditional . 
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probability of a spill contacting the shelf break (Biological Resource Areas 
6-9) decreases from 99.5 percent (base case) to no higher than 29 percent with 
this alternative. The probability of a spill occurring and contacting any 
biological resource area decreases to less than 0.5 percent, since production 
of hydrocarbons would not occur (Tables E-23 to E-26). Noise and disturbance 
would be reduced to activities associated with exploration. 


Although bowhead whales seldom occur in the deferred area, risks of oil-spill 
contact ana noise-producing activities would decrease greatly since only 
limited exvloration activities would be anticipated to occur as a result of 
this alternative. Gray, fin, humpback, and sperm whales are most often 
observed during the ice-free season in the deferred area and a few individual 
gray whales have been observed west of St. Matthew Island. Also, shelf-break 
areas are important feeding areas for right whales, although none have been 
sighted in the deferred area. The decrease in oil-spill probabilities and 
noise-producing activities within the deferred area decreases the potential 
effects to these species. Occasional aircraft or support-vessel traffic could 
occur in the deferred area. The overall effect to endangered and threatened 
species would be very low, the same as the proposal (low case). 


However, it should be noted that NMFS in their June 1, 1989, Biological 
Opinion feels that noise disturbance to individual right whales “would be 
likely to further jeopardize the continued existence and future recovery of 
the rare and endangered North Pacific right whale (see Appendix C). 


CONCLUSION (Effects on Endangered and Threatened Species): The effect of the 
ter Isobath Deferral alternative on all endangered whales and the 
short-tailed albatross is expected to be VERY LOW. 


Exploration, development, and production activities in the deferred area could 
provide potential effects from oil spills and noise and disturbance to 
endangered cetaceans (primarily gray, fin, humpback, right, and sperm whales) 
using the shelf-break area during ice-free periods. The oil-spill risk for 
the shelf break (Biological Resource Areas 6-9) would be as high as 99.5 
percent from spill points within the deferred area. Noise and disturbance 
from exploration and production drilling and seismic activities could also 
affect these species frequenting the shelf-break area. 


7. Effects on Nonendangered Cetaceans: Minke, killer, and beluga 
whales and Dali's porpoise are frequently observed along the shelf break. 
This alterrative would provide a significant decrease in noise-producing 
activities and oil-spill risk to the shelf break. See Section IV.F.6 (Endan- 
gered and Threatened Species) for a discussion concerning the reduction in 
noise-producing activities and reduced oil-spill risk provided by this 
alternative. Those whales found in the northern portion, especially around St. 
Matthew Island, also wovld benefit from a reduction in oil-spill risk, since 
only exploration activities would occur in the sale area. Due to these 
effects reductions, this alternative would be expected to have an overall very 
low effect on nonendangered cetaceans, the same as the proposal (low case). 
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CONCLUSION (Effects on Nonendangered Cetaceans): The effect of the 700-Meter 
th Deferral alternative on nonendangered cetaceans is expected to be VERY 


LOW. 


Exploration, development, and production activities in the deferred area could 
provide potential effects from oil spills and noise and disturbance to minke, 
killer, and beluga whales, and Dall's porpoise which frequent the shelf-break 
area. The oil-spill risk for the shelf break (Biological Resource Areas 6-9) 
would be as high as 99.5 percent from spill points within the deferred area. 
Noise and disturbance from exploration and production drilling and seismic 
activities could also affect these species frequenting the shelf-break area. 
A description of effects due to oil spills and noise and disturbance is 
provided in the proposal (base case) analysis (Sec. IV.F.6). 


8. Effects on the Commercial ’ ishing Industry: This alternative 
would avoid potential effects on the commercial fishing industry by sub- 
stantially reducing the probability of spilled oil or drilling discharges con- 
tacting habitats within the deferred area and vicinity, and by eliminating the 
interference of platform presence and seismic operations from the relatively 
high-intensity, commercial groundfish fishing zone along the shelf break. 


Large-scale commercial fishing in the sale area and vicinity is limited to 
groundfish and a short-season quota fishery for blue king crab near 
St. Matthew Island. Further south, residents of the Pribilof Islands are 
developing a halibut/cod/shellfish commercial fishery and a domestic pot 
fishery for crab, and areas in Bristol] Ray and along the Alaska Peninsula are 
intensively fished. Oil-spill contact would not be expected in these latter 
two areas. Groundfish are widely distributed over much of the sale area, 
reaching their greatest density along the shelf break, but even here biomass 
is much lower than in areas to the south. The bottom-dwelling adults might be 
affected by oil fractions that sink to the bottom and contact the fish or 
their food, but it is primarily the pelagic eggs and larvae that would be 
subject to the toxic effects of oil. Likewise, adult blue king crab in the 
vicinity of St. Matthew Island might be affected by sinking oil fractions. 
Material discharged from drilling platforms has an extremely limited area of 
influence so it is unlikely to significantly affect the relatively low-density 
fisheries resources in this area. However, since no oil would be discovered 
under this alternative, the probability of a spill occurring and contacting 
commercial fishing areas is very low. Presence of exploration drilling could 
close a small area to trawling, but this conflict is expected to be insignif- 
icant. Seismic survey operations potentially might result in damage to some 
fixed fishing gear, but work scheduling could prevent overlap of these activ- 
ities and any significant effects. 


CONCLUSION (Effects on the Commercial Fishing Industry): The effect of the 
~Meter Isobath Deferral alternative on the commercial fishing industry is 


expected to be VERY LOW. 


If exploration, development, and production activities occurred in the defer- 
red area, ocean-use conflicts could occur between the oil and commercial 
fishing industries. The siting of drilling platforms and postlease seismic 
surveys could conflict with fishing activities resulting in the loss or damage 
of fishing gear. 
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If exploration, development, and production activities were to occur in the 
deferred area, the potential net effect on commercial fishing operations is 
not likely to differ significantly from the base case. Oil spills, drilling 
discharges, space-use conflicts, and seismic vessel operations are expected, 
as in the base case, to result in minor effects or essentially to be avoid- 
able. Potential effects of an oil spill on groundfish or blue king crab are 
not expected to significantly affect their commercial fisheries because of 
their relatively low densities or their location in areas where probability of 
oil contact is low. 


9. Effects on Local Employment: For the area to be offered under 
this alternative, only six exploration wells would be drilled and no oil 
resources would be discovered. Because of this, effects on local employment 
in St. Paul and Unalaska are expected to be comparable with the levels found 
in the Low case. 


CONCLUSION (Effects on Local Employment): The effect of the 200-Meter-Isobath 
Deferral alternative on local employment is expected to be VERY LOW in St. 
Paul and Unalaska. 


Ii exploration, development, and production activities occurred in the 
deferred area, the level of industry activity would essentially be the same as 
the base case since all economic resources would occur in «he deferred area. 
With these assumptions, the employm=nt level would be the same as the base 
case. 


10. Effects on Subsistence-Harvest Patterns: Within the area to be 
offered under this alternative, analysis of effects on subsistence resources 
(Secs. IV.F.3-7) indicates that effects levels to these biological resources 
are comparable with the levels found in the low case. The human population 
levels likewise should be much lower, but to an unknown extent, given that the 
scenario and levels of activity for this alternative only allow for the 
exploration of the deferral area. Because of this, effects on 
subsistence-harvest patterns are expected to be comparable with the levels 
found in the low case. 


CONCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the 
200-Meter-Isobath Deferral alternative on subsistence-harvest patterns is 
expected to be VERY LOW on St. Lawrence Island and in St. Paul, St. George, 
Unalaska, and other parts of western Alaska. 


Exploration, development, and production of oil in the deferred area may 
affect subsistence resources offshore, but even more affected would be the 
specific resources that inhabit the area used for subsistence purposes by 
communities much removed from the lease-sale area. Onshore effects should be 
the same as in the base case, since the levels of onshore activities are the 
same as in the base case. 


ll. Effects on Sociocultural Systems: For the area to be offered 
under this alternative, no development scenario is employed, since exploration 
is the only activity eapected to take place. Because of this, effects on 
sociocultural systems in Unalaska, St. Paul, and St. George are expected to be 
comparable with the levels found in the low case. 


tial 
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CONCLUSION (Effects on Sociocultural Systems): The effect of the 200-Meter 
Isobath Deferral alternative on sociocultural systems is expected to be LOW in 
St. Paul and VERY LOW in Unalaska and St. George and on St. Lawrence Island. 


If the deferred area was leased and exploration, development, and production 
activities occurred, onshore facilities would be located at Unalaska and St. 
Paul, and the level of industry activity at these locations would be the same 
as the base case. Effects on subsistence-harvest patterns are the same as in 
the base case, and human presence at these locations is assumed to be the same 
as in the base case due to the comparable level of activities involved. As a 
consequence, if exploration, development, and production of oil took place in 
the deferred area, effects on sociocultural systems would be the same as in 
the base case. 


12. Effects on Archaeological Resources: The area offered under 
this alternative does not contain any blocks that have other than a low 
potential for archaeological site occurrence. Even if prehistoric resources 
existed in the alternative area, the survival of these resources by burial in 
potentially undisturbed sediments is unlikely. Also, the identification and 
detectability of buried or preserved resources would be extremely difficult, 
and such prehistoric resources likely would not be discovered or identified by 
existing geological techniques. Because few archaeological resources are 
expected in the alternative area and siting platforms would disturb few, if 
any, sites, effects on archaeological resources would be very low. 


Because the level of exploration activity is the same as identified for the 
low case, the effects on onshore archaeological resources and shipwrecks from 
oil spills, cleanup activities, and increased population at support-base sites 
would be the same as indicated for the low case. 


CONCLUSION (Effects on Archaeological Resources): The effect of the 200-Meter 
Isobath Deferral alternative on archaeological resources is expected to be 
VERY LOW. 


If exploration, development, and production activities occurred in the de- 
ferred area, few, if any, archaeological resources would be expected to be 
disturbed by platform siting. The area deferred does not contain any blocks 
which have other than a low potential for archaeological site occurrence. 


13. Effects on Land Use Plans and Coastal Management: 


a. Effects on Land Use Plans: For the area to be offered 
under this alternative, the same scenario is employed as the low case. 
Because of this, effects on land use in St. Paul and Unalaska are expected to 
be comparable with the levels found in the low case. 


CONCLUSION (Effects on Land Use Plans): The effect of the 200-Meter Isobath 
Deferral alternative on land use in Unalaska and St. Paul is expected to be 
VERY LOW. 


If exploration, development, and production activities occurred in the de- 
ferred area, St. Paul and Unalaska would continue to be support sites. As a 
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result, land use demands would not be substantially different from the base 
case if this area were developed. 


b. on Coastal Management: Deferring leasing within 
50 miles of the ces the potential for effects to 
resources in the area. The deferral reduces the potential for negative 
effects from oil spills on almost all resources. The remaining biological 
effects are related primarily to traffic disturbance of breeding seabirds on 
St. Paul Island and effects of minor fuel spills from berges located near St. 
Matthew Island. These effects leave open the potential for conflict with the 
ACMP standard for habitats. 


Effects 


Deferring this area reduces potential conflict with the ACMP standards for 
coastal development and energy-related facility siting and the related dis- 
trict policies because only limited development is assumed to occur. The 
limited biological effects and duration of activity is expected to moderate 
any potential conflicts with State standards and local subsistence policies. 
Air- and water-quality effects are expected to be very low, thereby reducing 
potential conflicts with the ACMP standard and district policies related to 
air, land, and water quality. Assuming that drilling would occur during the 
seasons with the least ice, the geophysicai hazards associated with sea ice 
and superstructure icing should be avoided. 


Potential conflicts with coastal 


The scenario used for development in the deferred area is the same as in the 
base case; land-based facilities would be located in Unalaska and St. Paul and 
oil would be transported to market from an offshore location. Therefore, 
potential conflicts with the statewide standards of the ACMP and the district 
policies of St. Paul, Cenaliulriit, Aleutians East Borough, and the Bering 
Straits Coastal Resource Service Area would be MODERATE, the same as in the 
bage case. 
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6. Alternative VI - 5-Year leasing Program Highlighted Area 
Deferral Alternative 


A total area of about 8.3 million hectares (3,674 blocks) would be offered 
under the 5-Year Leasing Program Highlighted Area Deferral aiternative. This 
alternative would defer leasing on about 3 million hectares (1,362 blocks) in 
the area identified in Figure II-4. The conditional resource estimate for 
undiscovered recoverable resources expected to be discovered and produced for 
this alternative would be 450 MMbbls of oil (see Appendix A). It is assumed 
that natural gas resources are not economic and would not be produced (see 
Appendix A). The marginal probability that hydrocarbons in commercial 
quantities are present in the area is 3 percent. 


For this alternative, a total of 16 exploration and delineation wells would be 
drilled over a 6-year period (1992-1997) with a maximum of 5 wells drilled in 
any year. Two oil production platforms would be installed in 1998 and 1999. 
A single offshore loading terminal would be in place in 1998 and would be 
shared between the two platforms. Ninety oil production wells would be 
drilled between 1999 and 2003. Oil production would begin in the year 2001 
and cease in 2019. All produced oil would be transported to U.S. markets on 
150,000-DWT tankers. All marine-support operations would be out of Unalaska 
while St. Paul would serve as an air-support base. This level of activity is 
the same as described for the base case. 


In addition to eliminating the possibility that an oil spill could originate 
from a drilling structure in the areas to be deferred, all activities associ- 
ated with exploration, development, and production also would not occur in the 
deferred areas. The risk of an oil spill contacting St. Matthew Island is 
greatest for spills occurring in blocks in the easternmost portion of the sale 
area. These blocks would be deferred by this alternative. 


The following assessment analyzes the effects of the 5-year Leasing Program 
Highlighted Area Deferral alternative on physical, biological, and socio- 
cultural resources. In addition, a generic analysis, included after the 
conclusion, examines the effects of a minimum level of exploration, develop- 
ment, and production activity in the area to be deferred by this alternative. 
Based on the resource estimates for this alternative, negligible amounts of 
hydrocarbons exist in the deferred area. A minimum level of industry activity 
would be the installation of one production platform and the potential for not 
more than one oil spill equal to or greater than 1,000 barrels occurring in 
the deferred area. The transportation and onshore facilities scenarios would 
be the same as indicated in the base case. This analysis provides a measure 
of the environmental benefits of the alternative. 


l. Effects on Air Quality: Under this alternative, effects on air 
quality would be less *han under the base case because of the greater distance 
of the leasing area (53 mi or 85 km) to St. Matthew Island, and consequent 
larger exemption levels (Table IV-24). Emissions of CO, NO , TSP, SO., and 
VOC would not exceed the exemption levels. The effects of air quality other 
than those related to standards would be further reduced from the already very 
low effects under the proposal. The overall effects on air quality would be 
very low. 
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Table IV-24 
Estimated Uncontrolled Emissions and USDOI Exemption Levels for 
the Proposed Navarin Basin Sale 107 
(Alternative VI) 


Pollutant (metric tons per year)! 


co NO TSP so voc 
x 2 
Alternative v12/ 
Peak-Exploration Year 84.8 516.9 26.4 32.7 35.1 
Peak-Development Year 100.1 546.4 26.1 36.5 17.5 
Peak-Production Year 748.6 1,413.0 82.4 291.6 818.2 
Exemption Levels for 4,771.6 1,601.1 1,601.1 1,601.1 1,601.1 
Alternative IV 
at 85 km>! 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


CO = Carbon Mono’. ide 
NO = Nitrogen Oxides (assumed predominately NO.) 
TSP = Total Suspended Particulates (includes most particulate matter less 
than 10 micrometers in aerodynamic diameter) 
SO, = Sulfur Dixodie 
VOC = Volatile Organic Compounds (excluding nonreactive compounds such as 
methane and ethane) 
2/ Assumes five exploration wells drilled in the peak-exploration year, one 
production platform installed and seven production wells drilled in 
the peak-development year, and 38 “Mbbls of oil produced in the 
peak-production year. 
3/ Exemption levels based on USDOI exemption criteria accounting for 
distance from shore (30 CFR 250.45). 
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CONCLUSION (Effects on Air Quality): The effects of the 5-Year Leasing 


Program Highlighted Area Deferral alternative on air quality are expected to 
be VERY LOW. 


The deferral of the area under the 5-Year Leasing Program Highlighted Area 
Deferral Alternative would eliminate onshore effects of air-pollutant 
emissions from the deferred area. If blocks in the deferred area were to be 
leased and subsequently developed, the nearest distance to shore would be the 
same as for the proposal and the effects of the pollutant emissions would be 
the same or less than as for the proposal. 


2. Effects on Water Quality: Because the resource level for this 
alternative is the same as for the proposal (base case) the level of industry 
activity, volume of discharges, and number of oil spills would be the same. 
Thus, this alternative would not change the nature of water-quality effects. 
The effects of this alternative on water quality would be low. 


CONCLUSION (Effects on Water Quality): The effect of the 5-Year Leasing 
Program Highlighted Area Deferral alternative on water quality is expected to 
be LOW. 


If the deferred area were leased and exploration, development, and production 
activities occurring in this area, muds and cuttings, sanitary and domestic 
wastes, and formation waters would be discharged in these waters. As a 
result, water quality within 100 meters of the discharge point would be 
degraded. Bottom disturbances and sediment resuspension, associated with 
platform siting, would also occur in the deferred area. The possibility also 
exists that an oil spill could originate from a platform or oil tanker in this 
area and degrade water quality. 


3. Effects on Fisheries Resources: The removal of deep-water blocks 
and blocks located in the northeast section of the sale area would preclude 
exploration, development, and production activities from occurring in these 
areas. As a result, drilling muds, cuttings and formation waters would not be 
discharged in these areas. This would not decrease significantly the very low 
effects attributed to discharges in the base-case analysis. Similarly, 
seismic activity needed to site platform locations would be precluded. This 
would afford little additional protection since these surveys, employing 
airguns, are essentially innocuous to fisheries resources. 


This alternative affords a poteutial reduction in oil-spill risk to blue king 
crab and other species inhabiting the nearshore waters off St. Matthew Island. 
The blue king crab is the principal shellfish of commercial value in the St. 
Matthew Island area. Other shellfish species, groundfish, and mollusks are 
largely uninventoried and are not utilized in the northern deferral area. 
These resources would benefit from the reduction in oil-spill riek (shculd a 
spill occur) to the nearshore waters of St. Matthew Island. 


A spill occurring in the northeast deferral area could contact the nearshore 
area of St. Matthew Island. The probability of a spill occurring in this area 
(spill point $10) and contacting the St. Matthew Island area (Biological 
Resource Areas 4 and 5) within 10 days would be 30 and 39 percent, respec- 
tively). The probability of a spill occurring at the next nearest spill point 
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in the sale area (spill point $17) and contacting Biological Resource Areas 4 
and 5 within 10 days would be 11 and 15 percent, respectively. The deferral 
affords a potential reduction in oil-spill risk to blue king crab and other 
species inhabiting the area. However, when the low likelihood of spills 
occurring throughout the sale area is taken into account, this alternative 
results in no discernible reduction in the overall risk of a spill contacting 
the St. Matthew Island area. 


The deferral of blocks in deep-water areas would not reduce the oil-spill risk 
to fisheries resources in the shelf-break area. The conditional risk would be 
as high as 99.5 percent with this alternative. The combined probabilities 
indicate that the alternative would not reduce oil-spill risks to the shelf- 
break area from those of the base case. 


Under this alternative, the effects on fisheries resources would be the same 
as for the proposal (base case) since the resource estimate and level of 
industrial activity are the same. Since there is no change in industry 
activity with this alternative, the effects on fisheries resources from the 
5-Year Leasing Program Highlighted Area Deferral alternative would be very 
low. 


CONCLUSION 


expected to be VERY LOW. 


If the deferred area were leased and exploration, development, and production 
activities occurred, drilling muds, cuttinge, and formation waters could be 
discharged into these waters. Similarly, seismic activity needed to site 
platforms could occur in the deferred area. However, these discharges and 
seismic surveys have been found to be essentially innocuous to fisheries 
resources. 


A spill occurring in the deferred area could contact the nearshore area off 
St. Matthew Island. The probability of a spill occurring in the deferred 
area, and contacting biological resource areas 4 and 5 would be 30 and 39 
percent within 10 days, respectively. The principle shellfish of commercial 
value in the area around St. Matthew Island is the blue king crab. The 
effects of a spill contacting blue king crab and other fish in this area would 
be the same as identified for the proposal (base case). 


4. Effects on Marine and Coastal Birds: Although marine birds are 
present in some portions of the sale area and vicinity throughout the year, 
the most significant result of deleting blocks in selected areas near the 
shelf break and in the northeastern sale area, including most blocks within 50 
miles of St. Matthew Island, is likely to occur in the summer and fall seasons 
when spill trajectories trend eastward toward St. Matthew Island and bird 
densities both within and outside the sale area are highest. 


This alternative potentially could avoid ecme risk to birds since the 
probability of spilled-oil contact in the vicinity of St. Matthew Island, as 
well as within the deferred arec in both summer/fall and winter/spring 
seasons is reduced. In addition, since of1 would have to move farther from 
spill points in the remainder of the sale area before reaching areas of high 
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bird density near St. Matthew Island, weathering processes could render it 
less toxic prior to contact resulting in some decrease in effect from any oil 
spill reaching this area. However, since significant petroleum resources are 
not projected to occur in the deferred area for either Alternative I (pro- 
posal) or this alternative, and the probability of a 1,000-barrel spill 
occurring and contacting the St. Matthew Island area within 10 days is nil in 
both cases, the potential effect of this alternative remains unchanged from 
that found for the base case (moderate). Deletion of small numbers of blocks 
in the vicinity of the 200-m isobath is not sufficient to reduce the potential 
effect of this alternative significantly from the base case. 


Disturbance from helicopter traffic between St. Paul and the proposed sale 
area could displace some birds from foraging areas in the general vicinity of 
the flight corridor in summer and fall, but numbers of individuals affected 
are likely to be small and effects localized and low. The effect of vessel 
traffic is expected to be insignificant. 


CONCLUSION (Effects on Marine and Coestal Birds): The effect of the 5-year 
Leasing Program Fighlighted Area Deferral alternative on marine and coastal 
birds is expected to be MODERATE. 


If the deferred area were leased and an oil spill occurred in the deferred 
area and reached the area of high bird density surrounding St. Matthew Island, 
the potential effect is not likely to differ significantly from the base case 
(moderate) since similar numbers of casualties could occur in either case. 
Locally, little difference in risk exists, whether an oil spill] occurs within 
or outside the deferred area, since average bird densities there are not known 
to be substantially different from those in the remainder of the sale area. 


5. Effects on a and Polar Bear: Although some pinnipeds 
are present in tie propo sale area vicinity throughout the year, the 
most significant result of deleting blocks near the shelf break and in the 
northeastern sale area, including most blocks within 50 miles of St. Matthew 
Island, is likely to occur in the winter and spring seasons when walrus and 


ice seals (as well as some sea lions) may be present in substantial numbers 
tating, giving birth to young, and/or migrating in seasonal ice habitats. 


This alternative avoids some potential risk to most pinnipeds (especially 
walruses whose activities during winter and spring in the northern sale area 
make them particularly vulnerable) by substantially reducing the probability 
of spilled oil contacting pack-ice habitats within the deferred area, as well 
as in other nearby ice habitats and the St. Matthew polynva. As a result, the 
potential exists for eifects ca walrus to decrease over a considerable area 
with this alternative and for some reduction of risk to sea lions, and ribbon, 
spotted. and bearded seals to be realized (although this latter effect is 
likely to be offset partially by the relatively high risk to which individuals 
occupying the ice front in winter and spring and ice remngats in late spring 
are exposed). Also, since ofl must move farther and through ice-covered 
waters from spill points in the remainder of the sale area before reaching 
intensively used habitats to the east, weathering processes could render it 
less toxic prior to contact. However, although exclusion of the deferred area 
reduces the risk associated with this sale, it is not expected to alter 
significantly the potential net effect of leasing the remainder of the sale 
area on pinnipeds (except walrus) or polar bear, which remains essentially as 
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concluded for the base case. The effect on walrus, while reduced substanti- 
ally during late winter and spring with this deferral aiternative, also is 
expected to remain as concluded under the base case. 


Small concentrations of walrus, sea lion, and spotted seal occupying the St. 
Matthew Island area cout? be at risk in summer when spill trajectories trend 
eastward from the sele area. Removal of potential spill sites from the 
east-central sale area by deferral of these blocks results in a minor reduc- 
tion in the probability of spilled oil entering the St. Matthew ‘sland area 
during this season. Also, weathering processes could render it less toxic 
prior to contact with the St. Matthew Island area. 


As a result, some slight decrease in effects from an oil spill might be 
realized through the exclusion of the deferred area, but it is not expected to 
be sufficiently large for the net effect of leasing the remainder of the sale 
area to differ significantly from the base case, since the volume of oil 
discovered in both cases is the same. Effects projected under the base case 
for fur seals and sea lions resulting from transportation of oil in the 
vicinity of the Pribilof Islands and Unimak Pass would remain unchanged 
because oil would continue to be transported by tanker under this alternative. 


Disturbance from helicopter traffic between St. Paul and the sale area could 
displace some walrus, ice seals, sea lions, and polar bears from the general 
vicinity of the flight corridor in spring, but numbers of individuals affected 
are likely to be small and effects localized and low. Fffect of vessel 
traffic is expected to be insignificant. 


s and Polar Bear): The effect of the 5-year 
) erral alternative is expected to be LOW on 
Pacific walrus, Steller sea lion, ice seals, and polar bear, and MODERATE on 
northern fur seal. 


If the deferred area were leased and an oi] spill occurred in the deferred 
area, the potential effect on most pinnipeds and polar bear is not likely to 
differ significantly from the base case since the relatively high risk exper- 
fenced by individuals occurring from the northern sale area east to the St. 
Matthew polynya is likely to be offset by the lower risk to individuals 
occupying the ice front/shelf-break area. In addition, average densities here 
are not known to differ substantially from the remainder of the sale area and 
vicinity. Walruses, however, could experience somewhat greater effects from 
an oi] spill in the northeastern deferred area and vicinity tian in much of 
the remainder of the sale area since they are likely to be concentrated in the 
former area during courtship and mating in late winter and early spring and 
during migration with calves in late spring. To a lesser extent, spotted and 
ribbon seals also may be more vulnerable here than in the remainder of the 
sale area in May and June. 


6. Effects on Endangered and Threatened Species: Removing the 
areas in the northern and shelf-treak sections of the proposed sale area would 
ensure that exploration, development, and production activities would not 
occur in these areas. Noise- and disturbance-producing activities (explora- 
tion and production drilling, and seismic activities) would be effectively 
eliminated from the deferred areas with the exception of occasional tankering 
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and support aircraft and vessels that could pass through the areas. The 
development s-enario would remain essentially the same as the proposal (base 
case). 


The alternative would eliminate platform spills from occurring in the deferral 
area; however, spills could originate in this area as a result of potential 
tankering. The northern section of the lease area and the St. Matthew Isiand 
area would have a limited reduction in conditional oil-spill risk. St. 
Matthew Island (Biological Resource Areas 4 and 5) oil-spill risks would be 
reduced, as described for Alternative IV (Sec. IV.E.7). The northern sale 
area (Biological Resource Area 10) would be at a lower risk by eliminating 
spill points Sl, S4, $10, but it would still have a 99.5-percent chance of 
contact from spill point $3. The deferval areas along the shelf break would 
eliminate oil-spill risks from spill points S6, $19, and $25. This would be a 
minor reduction since the shelf break would continue to be exposed to high 
risks from adjoining spill points. However, when the probability of a spill 
occurring and contacting any biological resource areas in the sale area is 
taken into account, the alternative results in no discernible reduction in 
risk (Tables E-22 through E-26). 


The northern deferral area of this alternative would reduce effects to winter- 
ing bowhead whales and any summering gray whales similar to the St. Matthew 
Island deferral alternative. However, since the oil-spill-risk reduction 
would be limited, overall effects are expected to remain the same as the 
proposal (base case) for bowhead and gray whales--low and very low. The 
shelf-break deferral areas would provide some reduction in noise- and disturb- 
ance-producing activities to endangered whales (right, fin, humpback, and 
sperm whales) and the si.vrt-tailed albatross, but the oil-spill-risk levels 
would remain the same as the base case. Therefore, the overall effects levels 
would remain the same as the proposal (base case). 


CONCLUSION (Effects on Endangered and Threatened Species): The 5-Year Leasing 
Program Highlighted Area Deferral alternative is expected to have a VERY LOW 
effect on gray and sperm whales and the short-tailed albatross, and a LOW 
effect on bowhead, right, fin, and humpback whales. 


Exploration, development, and production activities in the deferred area could 
provide potential effects from oil spills and noise and disturbance to 
wintering bowhead whales and summering gray whales near St. Matthew Island. 
The cil-spill risk (within 10 days) ‘o bowhead winter-use areas (Biological 
Resource Areas 4 and 5) from spill point S10 would be 21 and 28 percent, 
respectively. The oil-spill risk (within 10 days) to the gray whale summer- 
use areas (Biological Resource Area 4) would be 43 percent. Noise and dis- 
turbance from exploration and production drilling and seiemic «activities also 
could affect wintering bowhead and summering gray whales. A description of 
effects due to oil spills and noise and disturbance are provided in the 
proposal (base cease) analysis (Sec. IV.B.2.f). Other whales (sperm, fin 
uwumpbeck, wd right) do not occur in significant numbers in the St. Matthew 
Islaad are. and would not experience effects froma pill in this area. 


7. Effects on Nonendangered Cetaceans: Removing the areas in the 
northern and shel f-break te | the proposed sale area would ensure that 
exploration, development, and production activities would not occur in these 
areas. Only tankering, aircraft, and support-vessel traffic would pass 
through the area. The development scenario would remain the same as the 
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proposal (base case). The analysis of oil-spill risks and noise- and disturb- 
ance-producing activities would be the same as described in Section IV.C., 
Effects on Endangered and Threatened Species. 


CONCLUSION (Effects on red Cetaceans): The effect of the 5-Year 
an # ted Area Deferral alternative is expected to be LOW. 


Exploration, development, and production activities associated with the 
deferred area could provide potential effects from oil spills and noise and 
disturbance to winke, killer, and beluga whales, and Dall's porpoises in the 
northern and shelf-break deferral areas (see analyses for Alternatives IV and 
Vv, Secs. IV.E.7 and F.7). Oil-spill risks to these areas are as described ir 
Section IV.G.6. A description of effects due to oil spills and noise and 
disturbance is provided in the proposal (base case) analysis (Sec. IV.B.2.g). 


8. Effects on the Commercial Fishi Industry: This alternative 
would have effects aie © Ge oe ee there would not be a change 
in the level of industry activity. As assessed in the base case, the effects 
on the commercial fishing industry would be very low, with oil spills fouling 
gear and tainting catches considered to be the major hazards to this industry. 
The effects of drilling discharges, seismic surveys, and offshore structures 
on commercial fishing activities would be expected to cause few effects due to 
the small scale of activity and the large area involved. 


This alternative could reduce the oil-spill risk to the fall fishery for blue 
king crab in the St. Matthew Island area. Deferral of the northern blocks 
would reduce the conditional oil-spill risk to Biological Resource Area 5 from 
39 (base case) to 15 percent within 10 days. However, when the likelihood of 
and the low number of spills occurring throughout the sale area is taken into 
account, this alternative results in no discernible reduction in the overall 
risk of a spill contacting the St. Matthew Island area. 


Because this alternative would not alter the level of activity projected for 
the proposal (base case), the effects on commercial fishing would be very low. 


effect on the commercial fishing industry. 


If exploration, development, and production activities occurred in the 
deferred area, ocean-use conflicts could occur between the ofl and comercial 
fishing industries. The siting of drilling platforms and postlease/seismic 
surveys c.uld conflict with fishing activities resulting in the loss or damage 
of fishing gear. 


The principle hazard to the commercial fishir~ industry from a spill occurring 
in the deferred area would be the loss or «mage of fishing gear and the 
tainting of the blue king crab catch around St. Mat(“ew Island. The principle 
shellfish of commercial value in the area around st. Matthew Island is the 
blue king crab. <A epill occurring in the deferred area could contact the 
nearshore area off St. Matthew Island. The probability of a spill occurring 
in tho deferred area and contacting biological resource areas 4 and 5 would be 
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30 and 39 percent within 10 days, respectively. The effects of a spill 
_ contacting blue king crab and other fish in this area would be the same as 


identified for the proposal (base case). 


9. Effects on Local Employment: This alterrative would have the 
same resource estimat: and development scenario employed for the base case; 
thus, producing comparable levels of development activity in the support-—base 
sites of Unalaska and St. Paul. Because of this, effects on local employment 
in St. Paul and Unalaska are expected to be the same as for the base case of 


the proposal. 


CONCLUSION (Effects on Local Employment): The effect of the 5-Year Leasing 
Program Highlighted Area Deferral alternative on local employment is expected 
to be MODERATE in St. Paul and Unalaska. 


If exploration, development, and production activities occurred in the 
deferred area, St. Paul and Unalaska would continue to be support-base sites. 
As a result, employment levels in these communities would not be substantially 
altered if development occurred in the deferred area. 


10. Effects on Subsistence-Harvest Patterns: Within the area to be 
offered under this alternative, analysis of effects on subsistence -~sources 
(Secs. IV.G.3-7) indicates that effects levels to the biological resources are 
the same as for the base case. The human population levels likewise should be 
the same, given that the scenario and levels of activity for this alternative 
are the same as for the base case. With no change in the scenario and no 
appreciable reduction in biological effects or levels of human population, 
effects on subsistence-harvest patterns from the 5-Year Leasing Program 
Highlighted Area Deferral alternative should be the same as for the base case 
of the proposal. 


CONCLUSION (Effects on Subsistence-Harvest Patterns): The effect of the 
5-Year Leasing Program Highlighted Area Deferral alternative on subsistence- 
harvest patterns is expected to be MODERATE in St. Paul and St. George and on 
St. Lawrence Island, and VERY LOW in Unalaska and in other parts of western 
Alaska. 


. Exploration, developmert, and production of oil in the deferred area may 
affect subsistence resources onshore, but even more affected would be the 
specific resources that inhabit that deferred area. Onshore effects should be 
the same as in the base case, since the levels of onshore activities in 
Unalaska and St. Paul are the same as in the base case. 


ll. Effects on Sociocultural Systems: For the area to be offered 
under this alternative, the characteristics of onshore sociocultural effects 
should be little different from those experienced under the base case cf the 
proposal. Little or no change from the base case exists in terms of effects 
on subsisterce-harvest patterns which could affect sociocultural systems 
because little difference exists from the base case of the proposal in effects 
on biological resources used for subsistence purposes. With no change in the 
scenario and no appreciable reduction in effects on subsistence-harvest 
patterns or levels of human population from the base case, effects on socio- 
cultural systems from the 5-Year Leasing Program Highlighted Area Deferral 
aiternative should be the same as for the base case of the proposal. 
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CONCLUSION (Effects on Sociocultural Systems): The effect of the 5-Year 

gram Highlighted Area erral alternative on sociocultural systems 
is expected to be MODERATE in St. Paul, LOW in Unalaska and St. George, and 
VERY LOW on St. Lawrence Island. 


If the deferred area was leased and exploration, development, and production 
activities occurred, onshore facilities would be located at Unalaska and St. 
Paul with the level of industry activity at these locations being about the 
same as the base case. Effects on subsistence-harves’: patterns (Sec. IV.G.10) 
and human presence at these locations also would be about the same as in the 
base case. Consequently, if exploration, development, and production of oil 
took place in the deferred area, effects on sociocultural systems would be 
about the same as in the base case. 


12. Effects on Archaeological Resources: The area offered under 
this alternative does not contain any blocks that have other than a low 
potential for archaeological site occurrence. Even if prehistoric resources 
existed in the alternative area, the survival of these resources by burial in 
potentially undisturbed sediments is unlikely. Also, the identification and 
detectability of buried or preserved resources would be extremely difficult 
and such prehistoric resources likely would not be discovered or identified by 
existing geological techniques. Because few archaeological resources are 
expected in the alternative area and siting platforms would disturb few, if 
any, sites, effects on archaeological resources would be low. 


Because the resources estimates and level of exploration, development, and 
production activities are the same as identified for the base case, the 
effects on onshore archaeological resources and shipwrecks from oil spills, 
cleanup activities, and increased population at support-base sites would be 
the same as indicated for the proposal (base case). 


asing Program Highlight 
resources is expected to be LOW. 


If exploration, development, and production activities occurred in the 
deferred area, few, if any, archaeological resources would be expected to be 
disturbed by platform siting. The area deferred does not contain any blocks 
which have other than a low potential for archaeological site occurrence. An 
oil spill originating in the deferred area could contact St. Matthew Island; 
however, the effects on archaeological resources would be limited since no 
onshore resources or shipwrecks have been identified in this area. 


13. Effects on Land Use Plans and Coastal Management: 


a. Effects on Land Use Plans: For the area to be offered 
undef this alternative, the same development scenario is employed as used in 
the bass: case, thus producing comparable levels of development activity. 
Because of this, effects on land use in St. Paul and Unalaska are expected to 


be the same as for the proposdl (base case)--low. 
on Land Use Plans): The effect of the 5-Year Leasing 


CONCLUSION ees 
am p rea erral alternative on land use is expected to be 
LOW in Unalaska and on St. Paul Island. 
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If exploration, development, and production activities occurred in the de- 
ferred area, St. Paul and Unalaska would continue to be support-base sites. 
As a result, land use demands would not be substantially different from the 
base case if this area were developed. 


b. Effects on Coastal Management: Development under this 
alternative would entail the same type — degree of development that is 
assumed to occur for the proposal (base case). As a result, development would 
proceed as indicated for the proposal and most of the associated effects would 
be the same as indicated in Section IV.B., although affects on resources 
within the deferral area would be minimal. Because development would continue 
to affect communities in other parts of the lease-sale area and a transporta- 
tion route continues to go through the deferral, only the level of effects for 
coastal and marine birds is reduced by this deferral alternative. As a 
result, potential conflicts with ACMP standards and policies remain the same 
as for the proposal (base case)--moderate. 


CONCLUSION (Effects on Coastal Management): The 5-Year Leasing Program 
Highlighted Area Deferral alternative is expected to have a MOPERATE level of 


conflict with coastal management policies. 


Exploration, development and production within the deferred area which 
includes blocks near St. Matthew Island would entail disposal of muds and 
cuttings, activities to and from drilling or production platforms, the 
potential of a platform oil spill, and transportation of produced oil from a 
platform. Oil spilled within the deferred area would have a greater likeli- 
hood of affecting resources of St. Matthew Jsland than would oil spilled from 
any other point within the sale area--it would be less weathered and have a 
greater likelihood of reaching St. Matthew Island. Resources that might be 
affected by activity and spills within the deferred area include blue king 
crab, marine and coastal birds, walrus, ice seals, and endangered and non- 
endangered cetaceans. Deferring the area in the vicinity of St. Matthew 
Island from this lease sale would eliminate exploration and development 
activities fron this area but would not affect transportation of oil through 
the area or storage of supply barges in the lee of St. Matthew Island. 
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H. Unavoidable Adverse Effects 


1. Air Quality: An increase in emissions of air pollutants would 
occur as a result of the proposed lease sale. Many of the emissions could be 
appreciably reduced with existing control technologies. In the high and 
cumulative case, the VOC emissions were determined to be significant and would 
require reduction by application of BACT. 


2. Water Quality: The only unavoidable adverse effect on water 
quality anticipated from the proposed action would be the degradation of water 
quality through accidental spillage of oil. In addition, the water quality 
around exploration rigs and platforms would be degraded by the discharge of 
drilling discharges and formation waters. 


3. Fisheries Resources: Some mortality of fisheries resources 
(groundfish, shellfish, salmon, and herring) in the immediate vicinity of 
seismic activities, drilling and production discharges, or in an area con- 
tacted by an oil spill is considered unavoidable. See Section IV.B.2.c for 
discussions of specific effects on fisheries resources. Some long-tern, 
sublethal effects of exposure to discharges and oil-spill effects, which 
include changes in behavior and slower growth and development, also would be 
unavoidable. 


4. Marine and Coastal Birds: The mortality of marine birds in the 
immediate vicinity of an oil spill in open water or in leads during the ice 
season in the sale area is considered unavoidable. See Section IV.B.2.d for a 
discussion of the effects of oil spills on marine birds. Overall, unavoidable 
adverse effects are likely to be localized, and short term in open-water 
situations. 


5.  Pinnipeds and Polar Bear: The mortality of pinnipeds and polar 
bear in the immediate vicinity of an oil spill in open water or in leads 
during the ice season are considered unavoidable. 


6. Endangered and Threatened Species: In the event of production, 
the probability of an oil spill occurring in certain areas indicates that 
summer-feeding areas could be subject to at least localized risk. Uncontrol- 
led noise and other forms of disturbance associated with the proposal (i.e., 
noise due to vessel activity or aircraft overflight, tanker traffic, or 
related geophysical activities) could cause temporary behavioral responees. 


These responses are not expected to preclude migrations or to disrupt feeding 
activities. Such disturbance-related effects would be most likely to occur on 
bowhead whales during periods when they are overwintering in the Navarin Basin 
sale area. Other endangered cetaceans that frequent the shelf-break areas of 
the Navarin Basin during the summer-feeding period (fin, right, humpback, and 
sperm whales) also could be affected by the aforementioned activities. 


Unavoidable adverse effects on the short-tailed albatross, as a result of this 
proposed sale are likely to be minimal. 


7. WNonendangered Cetaceans: In the event of production, the 
probability of an oil spill occurring in certain areas indicates that summer- 
feeding areas could be subject to at least localized risk. Uncontrolled noise 
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and other forms of disturbarce associated with the proposal (i.e., noise due 
to vessel activity or aircraft overflights, tanker traffic, or related geo- 
physical activities) could cause temporary behavioral responses. These 
responses are not expected to preclude migrations or disrupt feeding activi- 
ties. 


8. Commercial Fishi Industry: The loss of trawl and fixed-gear 
fishing area (about 4 mi-) and subsequent loss of harvest through placement of 
oil industry facilities (platforms, pipelines, and subsea completions) is con- 
sidered unavoidable. Oil spills could cause unavoidable fouling of gear 


(mostly crab buoys), temporary preemption or closure of fishing grounds, and 
catch tainting or perceived tainting; all of which would be unavoidable. 


9. Local pmplowment: No unavoidable adverse effects are antici- 
pated with the exception of possible increases in the rate of price inflation. 

10. Subsistence-Harvest Patterns: Oil-spill incidents could result 
in an unavoidable direct loss of subsistence resources particularly on St. 
Paul Island. Other potentially unavoidable adverse effects on subsistence- 
harvest patterns could include: (1) a further erosion of values underlying 
subsistence-based living as a result of increased regulation of resources to 
reduce pressures on those resources; (2) increased resident dependency on 
transfer payments or other forms of cash substitution t- compensate for unmet 
subsistence needs; and (3) increased levels of instability in subsistence- 


based systems of organization in response to perceived or actual threats to 
biological systems. 


11. Sociocultural Systems: 0Oil-industry-induced permanent popula- 
tion growth and Placement of an enclave on St. Paul Island, as well as effects 
on subsistence harvests of sea lion and fur seal, would have unavoidable 
effects on the Aleut sociocultural system of St. Paul residents. These 
effects would be evident in alterations to the social organization as evi- 
denced by a weakening of kinship networks, sharing patterns, subsistence-task 
groups, household-family structures, and marriage patterns. Cultural values 
such as a subsistence way of life, cooperation, traditional Aleut beliefs, and 
Orthodox religious beliefs could be displaced by individualism, the work 
ethic, and Western values. 


12. Archaeological Resources: Construction of pipelines and 
development facilities on St. Paul could result in the loss of archaeological] 
resources. Archaeological sites onshore could be disrupted by cleanup 
activities if an oil spill contacted a shoreline. 


13. Land Use Plans snd Coastal Management: Many of the potential 
biological and social effects of this lease sale are considered unavoidable. 
To the extent that these effects would conflict with the coastal management 
policies noted earlier, unavoidable adverse effects also could be attributed 
to the coastal management program. This may not be the case, however, since 
activities that are conducted pursuaut to the national interest are permiss- 
able, as long as the maximum protection possible has been achieved. There- 
fore, all conflicts with coastal management policies might be considered 
avoidable. 
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I. Relationship Between Local Short-Term Uses and Maintenance and 
Enhancement of Long-Term Productivity 


In this section, the short-term effects and uses- of various components of the 
environment of the Navarin Basin sale area are related to long-term effects 
and the maintenance and enhancement of long-term environmental productivity. 
The effects of the proposed action would vary in kind, intensity, and 
duration, beginning with preparatory activities (seismic-data collection and 
exploration drilling) of oil and gas development and ending when natural 
environmental balances might be restored. 


Many of the effects discussed in Section IV are considered to be short term 
(being greatest during the construction, exploration, and early production 
phases) and could be reduced by the mitigating measures discussed in Section 
II.G.1. 


Over the long term, biological productivity would be lost on portions of 
onshore lands used for support activities of the proposed project. Although 
restoration may not be entirely feasible, the overall loss would result in a 
minor adverse effect. The direct land requirements, as shown in the hypo- 
thetical development scenario, would occur in both the short term and the long 
term because of disturbance. Some biological species might have difficulty 
repopulating and could be displaced. This lowers the quality of the existing 
environment. 


Short-term oil pollution and the possibility of long-term cumulative oil- 
pollution effects could cause adverse effects on all components of the marine 
ecosystem, including fisheries. While time would allow fisheries production 
to regain original levels, any reduced annual harvests during the life of the 
project (which are minimal) would be irretrievably lost. 


Local biota would be threatened by potential short-term oil pollution. Direct 
mortality could be significant through the combined effects of human harass- 
ment and the increased frequency and volume of noise from vessel traffic or 
overflying aircraft. Such disturbances could alter behavior patterns and 
drive favna away from traditional feeding and breeding areas or to other 
critical area’. within their range, thereby reducing species populations over a 
long’ period of time. Once oil development ceased, populations would return to 
former levels. 


The redistribution or reduction of species populations in the short term could 
affect regional subsistence-harvest patterns. Such regional patterns also 
could be affected in the short term if commercial fishing were affected. Such 
short-term effects on subsistence-harvest patterns from the proposal would not 
be expected to have long-term consequences, except as a source of social 
disruption, or unless chronically imposed on the resource base of the region. 
In the short term, increased human population and industrial activity within 
the Pribilof Islands and the lower Alaska Peninsula subregion could change the 
culture of the area in the long term to more fully incorporate an urban 
perspective toward individual and social relations and household modes of 
income production. 
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Archaeological and historic values discovered during development would enhance 
long-term knowledge. Overall, discoveries could lead to location of 
additional sites, but destruction of artifacts would represent a long-term 
loss. 


Consumption of offshore oil would be a short-term use of nonrenewable 
resources. Economic and social benefits could accrue from the availability of 
oil. Consumption would decrease the Nation's current dependency on oil 
imports and create short-term benefits. If additional petroleum resources 
were discovered and developed in the sale area, the proposed production system 
would enhance future extraction. 


Oil production in tie Navarin Basin sale area would provide a short-term, 
critically needed «aergy source and, perhaps, provide time either for the 
development of long-term, alternative-energy sources or substitutes for petro- 
leum stocks elsewhere in the Nation. Petroleum development in this area also 
could mean the irretrievable loss of some fisheries production. 
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J. Irreversible and Irretrievable Commitment of Resources 


1. Minerals Resources: The mean resource estimate for the proposed 
action (base case) is 450 MMbbls of oil. Should these resources be discovered 
and produced, they would be consumed. 


2. Biological Resources: Even if a small area were involved in 
relation to the total sale area, platform placement and pipeline construction 
could cause an irreversible loss of benthic habitat co various shellfish and 
mollusk groups. If pipelines remained in place beyond the production years of 
the area, this same benthic habitat could be irretrievably altered, although 
the alteration probably would not be detrimental to benthic shellfish and 
mollusk populations. 


Should an oil spill occur in the sale area, fish and invertebrates, marine and 
coastal birds, pinnipeds, and nonendangered cetaceans contacted could be lost. 
Construction of onshore facilities could result in degradation of nesting 
habitat and displacement of seabirds from important nesting areas. Displace- 
ment could become irretrievable if permanent alterations of the environment 
were maintained by such activities. 


Increased air and ship traffic and onshore activities, as well as potential 
habitat degradation or reduction in available food, resulting from oil and gas 
industry operations, could displace birds and mammals, pinnipeds, and non- 
endangered cetaceans into less favorable environments with population-level 
reductions possible. Displacement could become irretrievable if permanent 
alterations of the environment were maintained by such activities. 


Endangered species could be subjected to irreversible effects from oil spills, 
disturbance due to noise associated with oil and gas activities, and/or loss 
and alteration of habitats due to facility development. Such effects could 
lead to a long-term loss of individual members of endangered species. 


3. Social Systems: Community-subsistence practices could be irre- 
ver, ibly affected by the displacement of subsistence resources from customary 
and locally used habitat or by the reduction of resources through the 
modification of favorable habitat. The displacement could be irretrievable if 
the effects were maintained over time. The proposal could contribute to 
irreversible changes in cultural values and orientations. 


4. Economic Resources: The loss of commercial-fishing harvests 
would have an irreversible and irretrievable effect on the economy. If 
uncompensated, any loss of fishing gear attributed to the proposal would be 
irretrievable and irreversible. 


5. Archweological Resources: The destruction of archaeological 
resource sites could result in a possible irreversible and irretrievable loss 
of information about prehistoric human occupancy of the area. 
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K. Effects of Natural Gas Development and Production 


Natural gas also may be discovered in the Navarin Basin Sale 107 area during 
exploration drilling. Although gas resources are assumed not to be economic 
to develop during the time of the lease (see Appendix A), they may be 
developed and produced in the future. Leases containing nonassociated natural 
gas that may be recovered in the future probably will be retained by the 
leaseholder. Associated and dissolved gases that are recovered along with the 
crude oil are expected to be reinjected or used as fuel, depending on the 
amount recovered. Hence, the effects of potential gas development and 
production on the environment of the Sale 107 and adjacent areas (that are in 
addition to the effects associated with oil development and production) are 
described in this section. 


Additional facilities and infrastructure would be needed if natural gas is 
developed and produced. The gas could be produced through additional wells 
drilled from existing oil-production platforms or from gas-dedicated produc- 
tion systems. Natural gas from production platforms would be transported via 
a 300-mile pipeline to a liquefied natural gas (LNG) facility on St. Paul 
Island. The LNG facility would require about 200 acres of land. The LNG 
would be shipped by 135,000-cubic-meter LNG tankers directly to Pacific Rim 
markets. 


The effects of natural gas development and production on biological resources, 
social systems, and physical regimes of the Sale 107 and adjacent areas might 
be caused by gas blowouts; installing offshore pipelines and gas-production 
systems; LNG facilities; an LNG spill; marine, surface, and air transporta- 
tion; and construction activities. 


" In the unlikely event that a gas blowout occurred, it would probably not 
persist for more than 1 day and would release about 20 million cubic feet per 
day of gaseous hydrocarbons (Sec. IV.B.2). A hazardous plume of gas could 
extend downwind for about a kilometer but would quickly dissipate once the 
blowout ceased. The amount of vapors released by such a blowout would be less 
than that evaporated from an oil spill of 1,000 barrele. A discussion of the 
effects of an LNG spill is contained in Section IV.L. 


l. Effect on Air Quality: The primary air pollutant resulting 
from natural gas development and production would be VOC, of which more than 
90 percent can be controlled by existing technology. The emissions from 
gas-production platforms and storage-and-treatment facilities would be analo- 
gous to those discussed in Section IV.J.6 of the Norton Basin Sale 100 FEIS 
(USDOI, MMS,1985c). The emissions from any gas blowouts (principally VOC) 
would be quickly evaporated or burned and dissipated by winds with minimal 
effect on air quality (USDOI, MMS, 1985c). Development drilling and platform 
and pipeline installation associated with natural gas resources would result 
in additional emission. of CO, SO., NO, and VOC. These emissions would be 
from the same kinds of sources as oil Seve lopment and production activities. 
On an energy-equivalent basis, production and offshore processing of natural 
gas emits fivefold fewer of the air pollutants than does oil production and 
processing. The amount of activity and emissions is expected to be less than 
for oil-related activities. The estimated level of effect on air quality 
resulting from natural gas development and production is expected to be LOW. 
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2. Effects on Water ity: Natural gas development and produc- 
tion would cause degradation of water quality as a result of platform and 
pipeline siting, and the discharge of drilling muds and cuttings. 


Sediment resuspension and bottom disturbance are likely to occur as the result 
of platform siting, and pipeline construction. The amount of disturbance- 
associated gas-platform siting and drilling would be negligible and restricted 
to the area immediately around the activity. Sediment levels would likely be 
reduced to background levels within several hundred meters downcurrent. 


Resuspension and seafloor disturbance associated with offshore-pipeline con- 
struction would occur along the entire 300-mile route. Assuming that the 
pipeline would be installed in a trench 6 or 7 feet deep and 15 to 20 feet 
wide, approximately 682,000 cubic feet of sediment would have to be dredged 
and backfilled for each mile of pipeline. The effects of trenching would be 
local and ‘would occur only during periods of construction. 


Gas-production-well drilling would cause additional drilling muds and cuttings 
to be discharged; however, drilling muds would be recycled between oil and gas 
wells on the same platform. Production of an associated gas cap above an oil 
zone would result in no additional discharge of formation waters beyond that 
anticipated for oil development. The expected level of effect on water 
quality resulting from natural gas development and production is expected to 
be LOW. 


3. Effects on Fisheries Resources: If a natural gus blowout 
occurred--with possible explosion and fire--fish in the immediate vicinity 
(less than 100 m) probably would be killed. Such a blowout is not expected to 
last more than 1 day. Natural gas and condensates that did not burn would be 
highly toxic and would kill any organisms exposed to high concentrations. 
However, a plume of natural gas vapors and condensates would be dispersed very 
rapidly from the blowout site and would not be expected to be hazardous for 
more than | kilometer downwind or for more than 1 day. It is not likely that 
the plume would affect any fish except individuals present in the immediate 
vicinity of the blowout. In order to affect these organisms, the blowout 
would have to occur below or on the surface of the water. Trenching 
activities associated with laying 300 miles of gas pipeline would have 
virtually no adverse effect on fish. The estimated level of effects on 
fisheries resources resulting from natural gas development and production is 
expected to be VERY LOW. 


4. Effects on Marine and Coastal Birds: The most likely effects 
on marine and coastal birds associated with natural gas development and 
production would include some habitat alterations and noise and disturbance 
from air-support traffic between the production platforms and the air-support 
base at St. Paul. Activities which could result in disturbance effects in 
marine bird populations would be concentrated on St. Paul Island, the location 
of air-support facilities. Helicopters supporting oil activities are not 
likely to overfly major seabird nesting areas. Colonies in the vicinity of 
Ridge Wall, Zapadni Point, Tolstoi Point, south of Village Cove, and Polovina 
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Point are those most likely to be affected frequently by fixed-wing air 
traffic. Disturbance to marine birds in pelagic waters from either aircraft 
or ships is expected to be low. These effects would be similar to those noise 
and disturbance and habitat effects associated with oil development and 


production. 


If there were a natural gas blowout with an explosion and fire, birds in the 
immediate vicinity would be killed. Blowouts of natural gas condensates that 
did not burn would be dispersed very rapidly at the blowout site; thus, it is 
not likely that highly toxic fumes would affect birds or their food sources 
except those very near the source of the blowout. 


The estimated effects on marine and coastal birds resulting from natural gas 
development and production are expected to be MODERATE. 


5. Effects on Pinnipeds and Polar Bear: The most likely effects of 
natural gas development and production on pinnipeds and polar bears would come 
from air traffic between production platforms and the support base at St. Paul 
Island and from platform and pipeline construction. The air traffic associ- 
ated with gas production would be an additional source of noise and disturb- 
ance on marine mammals. The effect of natural gas generated noise and dis- 
turbance is likely to be very brief and result in only a temporary displace- 
ment of sone marine mammals along flight paths. 


The effect of installing gas-production platforms and laying gas pipelines 
would be similar to the effect of analogous cil-related activities. These 
activities would temporarily alter the availability of some food organisms 
near the gas-production facilities and the pipeline. Although the effect 
would be additive to the habitat alterations associated with oil development, 
the changes in availability of some food organisms of marine mammals would be 
short term and local. 


If there were a natural gas blowout with an explosion and fire, marine mammals 
in the immediate vicinity would be killed, particularly if the explosion 
occurred below the water surface. Natural gas and condensates that did not 
burn would be highly toxic and would kill any organism exposed to high con- 
centrations. However, natural gas vapors would dispersed very rapidly at the 
blowout site; thus, it is uot likely that highly toxic fumes would affect an, 
marine mammals except individuals present in the immediate vicinity of the 
blowout. For any marine mammals to be exposed to lethal concentrations of 
gas, the blowout would have to occur below or on the water surface. 


The short-term and local effects from noise and disturbance, platform- and 
pipeline-installation activities, and blowouts resulting from natural gas 
development injicate that the effects on pinnipeds and polar bear are expected 
to be MODERATE for fur seal and LOW for walrus, sea lion, ice seals, and polar 
bear. 


6. Effects on Endangered and Threatened Species: Effects on 
endangered and threatened species could occur from noise and disturbance 
associated with siting platforms, development drilling, laying pipeline, 
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aircraft and support vessels, and blowouts. Noise and disturbance effects 
resulting from gas development and production activities would be similar and 
no greater than those associated with oil development and production. 


If a matural gas blowout occurred--with possible explosion and fire-- 
endangered whales in the immediate vicinity may be killed. Natural gas and 
condensates that did not burn in the blowout would be toxic and may kill any 
organisms exposed to high concentrations. However, natural gas vapors and 
condensates would be dispersed very rapidly from the blowout site. 


It is not likely that they would affect any endangered whales except individu- 
als in the immediate vicinity of the blowout; in the case of a platform blow- 
out it is not expected that endangered whales would often be found nearby. 


For a whale to be exposed to lethal concentrations of gas vapors or conden- 
sates, the blowout would have to occur below or at the surface of the water 
and not from the top of the production platform. It is conceivable, although 
unlikely, that a gas blowout under ice cover would result in the formation of 
gas pockets under the ice. Should whales surface and breathe in these 
pockets, they would be exposed to concentrated gas vapors. After several 
minutes of repeated inhalation, whales might become sufficiently disoriented 
to impair their ability to find an uncontaminated breathing hole. The threat 
would decrease over a period of weeks or months, as the gas percolated through 
brine channels in the ice to be released into the atmosphere (Milne, 1977). 
The greatest vapor concentrations would likely occur if a blowout occurred 
during the winter months, a period when bowheads are present in the Navarin 
Basin. Other endangered whales are not present during the winter months. 
During the spring, the rate of gas dissipation through ice is most rapid and 
would tend te reduce the time period when exposure might occur. 


The short-term and local effects of gas development and production activities 
and blowouts indicate that the estimated level of effect on endangered and 
threatened species is LOW for right, bowhead, fin, and humpback whales and 
VERY LOW for gray and sperm whales and short-tailed albatross. 


7. Effects on Nonendangered Cetaceans: Effects on nonendangered 
cetaceans could occur from noise and disturbance associated with siting 
platforms, development drilling, laying pipeline, aircraft and support ves- 
sels, and blowouts. Noise and disturbance effects resulting from gas develop- 
ment and production activities would be similar and no greater than those 
associated with oil development and production. The effects of a natural gas 
blowout on nonendangered cetaceans would generally be the same as described 
for endangered and threatened whales in Section IV.L.6. 


The short-term and local effects of gas development and production activities 
and blowouts indicate that the expected level of effect on nonendangered 
cetaceans is expected to be LOW. 


8. Effects on the Comercial Fish Industry: Natural ges 
develypment and production could affect cameretal fishing operations in the 


Bering Sea due to the loss of fishing area or gear due to the presence of 
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offshore platforms and pipelines and the loss of fixed fishing gear due to 
seismic surveys and increased vessel traffic. 


Development of natural gas resources would require a 300-mile (480 km) pipe- 
line to transport natural gas to an LNG facility on St. Paul Island. Assuming 
that trawling would not be done within 0.8 kilometers of the pipeline, 768 
square kilometers of trawl area would be lost. The loss of 768 square kilo- 
meters of bottom-trawl area would not constitute a significant portion of the 
bottom-trawl area in the eastern Bering Sea. It is possible for midwater 
t'awls to be fished across pipelines without mishap although the fishing 
captains would probably svoid trawling over pipelines. 


Fixed-gear crab fisheries (longlines and pots) could be set relatively close 
to pipelines and platforms without the fear of losing gear or risking vessel 
collisions. The area lost to pot-fishing gear would be less than the area 
lost to trawling and would be insignificant. 


The effect of seiamic surveys ani increased vessel traffic on the commeccial 
fishing industry resulting from natural gas development would be similar to 
the effect of analogous oil-related activities. These activities could damage 
commercial fishing gear. Although the effect would be add‘tive to the effects 
associated with oc1l development, the changes would be minimal. The estimated 
level of effect on the commercial fishing industry resulting from natural gas 
development and production is expected to be VERY LOW. 


9. Effects on Locsél Employment: Natural gas development and 
production wou e direct effects on employment in the region. A large 
portion of the employment would be associated with the construction and 
opersetion of an LNG facility on St. Pau’ Island and construction of a gas 
pipeline. Employment would rise rapidly during facility construction, peaking 
at about 700 jobs. After completion of the plant, the number of jobs would 
drop rapidly and remain at about 300 jobs. These jobs would be associated 
with operation of the LNG plant and tugboat operation in support of LNG 
tankers. About 20 of the construction jobs and about 50 of the 300 long-term 
jobs would be held by residents of St. Pau’ Island. These higher employment 
levels associated with gas development and production would provide a signifi- 
cant addition to the economic base of St. Paul. The possibility of signifi- 
cant revenues for the city of St. Paul from property taxes on an LNG plant 
would be a potential benefit to the local economy if the city were to assume 


property-tax authority. 


A emall number of residents of St. George Island might share in the onshore 
and offshore jobs resulting from natural gas development and production, 
principally by moving or commuting to St. Paul. Current and future unemploy- 
ment is high, and reductions in joblessness would occur in both communities if 
natural gas development and production occurred. Natural gas development and 
pruduction, with a 200-acre LNG plant located on St. Paul Island, would result 
in a level of effect on local employment: or St. Paul Island much greater than 
the moderate level resulting from oil development and production in the base 
case. The level of effect on local employment resulting from natural gas 
development and production is expected to be high on St. Paul island end LOW 
on neighboring St. George Island. The level of effect on local employment in 
Unalaska is expected to be LOW. : 
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10. Effects on Subsistence-Harvest Patterns: Effects on 
subsistence-harvest patterns from natural gas development and production could 
occur from natural gas blowouts, noise and traffic disturbance, and construc- 
tion activities. The effects on biological resources harvested for subsist- 
ence purposes from an LNG spill are discussed in Sections IV.L.2 through 
IV.L.5. The effects on subsistence-harvert patterns from an LNG spill are 
discussed in Section IV.L.6. The effects of a natural gas blowout would be 
short term and localized and would not be likely to have any measurable effect 
on the regional populations of any given subsistence resource. Although there 
would be disruption to subsistence harvests in the area of a blowout, the 
long-term consequences of a natural gas blowout to subsistence-harvest 
patterns should be insignificant. 


The effects of installing and constructing gas-production platforms and laying 
gas pipelines could be similar to the effects of installing and constructing 
oil-production platforms and pipelines. Air and boat traffic would be addi- 
tionsl sources of disturbance to subsistence harvests, but this level of 
disturbance would be no greater than that of oil-development- and -production 
activities. Construction of platforms and/or pipelines in the vicinity of 
favorable halibut fishing grounds could affect commercial and subsistence 
fishing on the Pribilof Islands if local conflicts could not be mitigated, but 
the likelil«ovd of such events happening is expected to be low. 


Population associated with air-support and LNG terninal-facility construction 
and operation would be expected to have very low effects on subsistence 
hunting and fishing on the Pribilof Islands. Although a great number of 
enclave and transient workers would be involved in such operations, factors 
such as the leck of subsistence need, the lack of mainland fish and wildlife 
species, and a prohibition of marine mammal hunting by Federal law suggest 
that long-term effects on subsistence harvests should not be realized. It is 
assumed thet the LNG plant and terminal would be sited so as to avoid or 
easily mitigate potential adverse effects from noise and other disturbance 
factors to seabird and fur seal rookeries located on St. Paul Island. 


In that natural gas production is not expected to significantly affect the 
Pacific walrus population, the subsistence-harvest patterns of St. Lawrence 
Island residents are not expected to be affected. 


Consequently, the short-term and local effects that blowouts, noise and other 
disturbance, and construction activities might have on subsistence-harvest 
patterns resulting from natural gas development and production are expected to 
be MODERATE in St. Paul and or St. Lawrence Island and VERY LOW in Unalaska 
and elsewhere in western Alaska. 


ll. Effects on Sociocultural Systems: Effects on sociocultural 
systems are due to changes in employment and population levels, levels of 
industrial activity, and effects on subsistence-harvest patterns. In the 
event of natural gas development aud production in the Navarin Basin, there 


would be an increase in employment and population associated with offshore and 
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onshore constructiun, offshore production activities, and onshore LNG facility 
operation. Because of these factors, effects on the sociocultural systems of 
Unalaska should he only marginally greater than those estimated for oil 
developuent and production, since Unalaska remains in no more than a marine- 
support role. Siting an LNG terminal on St. Paul Island, however, could cause 
increased sociocultural change compared with the base case, and perhaps nearer 
the level of effects forecast for the high case. 


Although effects from natural gas operations are expected to be minimal on 


- gubsistence resources, the social organization in St. Paul would be expected 


to be altered due to the population growth, interaction with a sizeable 
onshore and offshore work force, and a geserally higher level of industrial 
activity on the island. A more diversified and stratified community would be 
created. Kin groups, task groups, and sharing networks would be disrupted 
with a trend toward displacement. There also could be a change toward dis- 
placement of Aleut cultural values and orientations as the population grew, 
more employment opportunities became available, and interaction with outside 
workers occurred. Sociocultural effects are expected to be long term and 
demonstrate a trend toward the weakening and displacement of traditional Aleut 
social organization based on kinship relations and the cultural values associ- 
ated with family, subsistence, cooperation, sharing, and the Orthodox 


religion. 


The close ties between St. George and St. Paul families and the number of 
Aleut residents likely to travel from St. George to St. Paul to work would be 
likely to cause effects on the socivcultural systems in St. George similar to 
those found on St. Paul: long-term disruption but without a trend toward 
displacement of sociocultural systems. The level of effect on sociocultural 
systems from natural gas development and production is expected to be VERY 
HIGH in St. Paul, MODERATE in St. George, LOW in Unalaska, and VERY LOW on St. 
Lawrence Island. 


12. Effects on Archaeological Resources: Offshore archaeological 
resources could be affected by activities associated with gas-production- 
platform and pipeline installation. Development of a 300-mile gas pipeline 
between production platforms and a LiG facility on St. Paul Island could 
affect archaeological resources around the Island. There are areas around the 
Pribilof Islands containing a high probability of human habitation sometime in 
prehistory (Dixon, Sharma, and Stoker, 1976). The pipeline could cross 
sections of the ocean floor where there could be ancient resources. Activi- 
ties such as plowing trenches for pipelines and pipeline repairs could disturb 
these resources. The siting of gas platforms would probably have little effect 
on offshore archaeological resources. Based on the MMS Archaeological 
Analysis it is not probable that prehistoric sites would be found in the sale 
area. 


Onshore archaeological resources on St. Paul Island could be affected by 
activities associated with development of an LNG facility. Disturbance of 
archaeological resources could occur at the time of construction of the LNG 
facility and pipeline. Disturbance also could occur as a result of activity 
associated with accidents such as a blowout or explosion. Cleanup after such 
accidents could result in disturbance by graders or bulldozers being trans- 
ported to the accident site. 


' @ 
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The effects on archaeological resources resulting from natural gas development 
and production are expected to be LOW. 


13. Effects on Land Use and Coastal Management: The level of 
conflict with the land use plan of Unalaska resulting from natural gas devel- 
opment and producticn is not expected to be greater than the effect resulting 
from oil development and production. 


Natural gas development and production would affect land use on St. Paul 
Igland due to the siting of an LNG facility. While St. Paul's Comprehensive 
Plan designates a site for industrial activity, the zoned acreage available to 
accommodate the 200-acre LNG facility seems less than adequate. Currently, 
there are approximately 260 acres of available public land use areas desig- 
mated for facilities and services. St. Paul would probably need to rezone an 
estimated 183 acres of this land to support the LNG facility. About 37 acres 
would be needed to provide additional airport facilities and a worker enclave. 
The development of natural gas resources would have a moderate effect on the 
land use of St. Paul Island. 


Developing an LNG facility on St. Paul Island could lead to conflicts with St. 
Paul's CMP if inadequate land were available within the development corridor 
and the guidance provided in Policy 4 were not followed. This policy directs 
all development that occurs outside the development corridor to be on land 
that is adjacent to or near existing development within the corridor. 


Conformance with this policy is not precluded by the scenario. This ievel of 
effect is similar to the onshore effects identified for oil and gas activities 
in the high case. 


Effects to resources using offshore habitat and seacliff habitat are similar 
to those of the proposal. Thus, conflict with the statewide habitat standard 
comparable to that in the base case is anticipated. Potential conflict with 
the statewide standard for geophysical hazards also would be similar to that 
of the base case. Effects in these policy areas would not lead to a level of 
effects greater than that estimated for the base case. The level of effect on 
land use and coastal management plans from natural gas development and produc- 
tion is expected to be HIGH in St. Paul and LOW in Unalaska. 


poe 
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L. Analysis of a Liquid Natural Gs All 


This section describes the effects of an accidental liquified natural gas 
(LNG) spill resulting from an LNG tanker casualty and the failure of an 
onshore LNG storage tank. 


LNG is one of several gases that can be transported in reduced volume as a 
liquid (volume reduction factor = 600). Because of its properties, such as 
flammability, volatility, and extremely low temperatures (-260°F), there is 
concern regarding the transportation and storage of this material. LNC is 
composed of 98.68 percent methane and ethane and .039 percent propane, 
butane, and pentane although this may vary. 


The only major spill associated with LNG took place in October 1944 in 
Cleveland, Ohio (USDOT, USCG, 1980; Marks, 1983; USGAO, 1978). However, it 
should be noted that the technology related to commercial LNG operations 
was fairly new at that time. The apparent cause of the Cleveland spill was 
corrected, and, since then, considerable improvements have been made in LNG 
safety, including advances in cryogenic technology, metallurgy, storage 
techniques, tanker construction, warning systems, and navigational systens. 


eet re bead oon hich cenets general assumptions for this offshore 
are on 8 tTgy collision between an LNG tanker and 
another ship. This collision would take place at sea after the tanker had 
onloaded approximately 125,000 cubic meters of LNG. Assumptions regarding 


this spill scenario are: 


* As a result of the collision, the entire contents of one cargo tank 
(25,000 m®) would be released. ‘Two tanks could be ruptured sisulte- 
neously. However, the entire contents would not be rapidly released 
(USDOT, USCG, 1980). 


* In the case of a high-energy collision, the LNG probably would ignite 
- within seconds. 


If there is no immediate ignition, a layer (up to several feet in depth, 
ing on local conditions) of supercooled fluid could form and travel a 
considerable distance (5-20 mi) before ite concentration falls below the 
lower flammable limit of 5 percent (USDOT, USCG, 1977). When spilled on 
water, LNG floats and continuously spreads while vaporization occurs. 
Vaporigzation also produces an oxygen-deficient atmosphere. Some boiling 
turbulence would likely result where released LNG contacted salt water. 
The actual extent and duration of these potential effects are dependent, to 
a considerable degree, on local weather conditions (wind) following «a 
release. If an ignition source is contacted when the concentration level 
between about 5 and 15 percent, the vapor cloud would ignite end burn, 
flame traveling back towards the originating source. An LNG fire 
on water would be brief but intense. Due to the continuous rate of vapori- 
sation on water, a pool fire would burn very rapidly and produce an 
extremely high thermal-radiation rate. 


i 
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- The grestest concerns would be the quantity of LNG 
the ability of the protective dikes surroundire the 
contain all the spilled material. 


LNG 
and 


ended beyond the containment area, factors such as weather 
conditions (wind), topographic features in the downwind direction, and site 
location would have a bearing on the behavior of the LNG vapor cloud. 
Since LNG vapor initially has a greater density and is colder than air, the 
influence of gravity flow would cause the cloud to move over uneven terrain 
to lower elevations (Morgan, 1984). The general assumptions for this spill 


* The LNG terminal and storage tanks would be located on a remote 
section of the coastline of St. Paul Island away from the town and 


important biological areas. For safety purposes, the facilities would 
be located as far as possible from any populated area. 


* The 90,000 cubic meters of LNG in the storage tank would not be 
released instantaneously. The spill would originate from a slow leak. 


* Containment dikes would be located around each storage tank. The erea 
within the dikes would contain all 90,000 cubic meters of LNG and 
still have « 4-foot freeboard on the dike. 


* A containment dike fails and approximately 30,000 cubic meters of LNG 
spills over the remaining structure. 


1. Effects on Air ity: The release of LNG, whether from a 
tanker collision or «4 —5* storage tank, would have similar effects. 
Since LNG vapor is denser and cooler than air (-260°F), the vapor cloud 
tends to flow to lower elevations. If ignition does not occur, the LNG 
cloud would be transported by winds and continue spreading and vaporizing 
until it eventually dissipates into the atmosphere. The LNG, which is pri- 
marily composed of methane and ethane, is excluded from air-quality regula- 
tion and control by EPA policy (42 FR 35314, July 8, Table 1), and because 
of the nonreactiveness of its constituents in ozone formations. 


The major threat from an LNG spill, in addition to the supercooled vapor 
cloud, would be possible ignition and the resulting LNG fire. Vaporizing 
and burning LNG from a tanker or storage-tank spill would be categorized as 
ean accidental or short-time upset. Burning LNG would affect air quality by 
reducing the gaseous hydrocarbon portion of LNG (predominantly, methane and 
ethane) by 99.98 percent. The burning of 25,000 cubic meters of LNG that 
could resuit from a tanker collision could result in the following levels 
of pollutants being released into the atmosphere: 0.40 metric tons of 
nitrogen oxides, 0.08 metric tons of carbon monoxide, 0.04 metric tons of 
total suspended particulates, and 0.032 metric tons of hydrocarbons. Such 
eomall releases would not approach the standards limitations and would have 
very omall short-term (LOW) effects on air quality (see Table IV-25). 
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Table IV-25 


Estimated Emissions from Burning 
25,000 Cubic Meters (883,392 cf) 
of Liquid Natural Gas 


Exission Factor!/ 


Metric Tons 
| (pounds of pollutant per of 
Pollutant 100,000 cubic feet of LNG) Pollutant 
"_--*Matrogen Oxides (0 ) 100 0.400 
ie Carbon Monoxide (C0) 20 0.080 
Total Suspended Particulates (TSP) 10 0.040 
-. . Bydrocarbons 8 0.032 


Source: USDOI, MMS, 1986. 


— 


Eltesion factor derived from EPA (1977) (Table I.4-1). 


, ee. — J 


2. Effects on Fisheries Resources: The effects of an LNG spill 
would be limited to the air/water interface over a very small area (less 
than 20 linear mi). Because fisheries resources are widely distributed 
throughout the Bering Sea, a negligible fraction of the total fish popula- 
tions would be contacted by a spill. Eggs and larvae inhabiting the upper 
10 centimeters of the water column could possibly suffer mortality if an 
LNG spill ignited and burned, but the limited area affected by a spill 
would be miniscule compared to the broad horizontal and vertical distri- 
butions of the life stages. Therefore, the effects of LNG spills are 
expected to be very low for fisheries resources. 


3. Effects on Marine and Coastal Birds: Birds contacted by 
supercooled LNG may experience a rapid decline in body temperature 
resulting in death. This effect could be accelerated by boiling turbulence 
which causes greater skin contact by the supercooled gas. Birds trapped in 
the vaporized gas layer probably would die from asphyxiation in the oxygen- 
deficient atmosphere. Ingestion of the condensate or inhalation of the 
vaporized gas could cause toxic effects which ultimately are lethal. Death 
from overpressure generated by exploding gas or burning if ignition occurs 
also are potential results. Burning of vaporized gas in the vicinity of a 
cliff utilized by nesting seabirds could resu!t in much greater mortality 
than if it were to occur at sea. 


The presence of an LNG facility on St. Paul Island could place at risk 
birds using inshore waters (50 =). Populations would be most vulnerable in 
late spring, summer, end fall when large numbers of seabirds are arriving, 
—*2 or departing the colonies. A spill of 25,000 cubic meters of 

may spread over 30 square kilometers, potentially contacting 15,000 
—* 500/km?) in the vicinity of St. Paul during the nesting 
season. Mortality could rise above this level if additional thousands were 
to die from the effects of explosion and fire should a spill reach the 
vicinity of a large colony. Depending upon species affected, this could 
comprise ss much as 10 percent of the St. Paul segment of the regional 
species population and result in a high level of effect. Likewise, in the 
Unimak Pass area, a moderate to high level] of effect from an LNG release 
potentially could occur. Elsewhere, densities suggest that LNG effects 
would be low. 


4. Effects on P font pers and Polar Bear: Release of LNG results 
in a spreading layer of supercoo u could travel as far as 15 
kilometers. Vaporization of the fluid yields a flammable mixture of gases 
with the accompanying risk of explosion and burning. Combustible materials 
could be ignited at distances of 1,000 feet or more by the burning gas. 
Vaporization also produces an oxygen-deficient atmosphere which, if spread 
over an extensive area, could cause asphyxiation. Marine mammals contacted 
by supercooled LNG could experience a substantial decline in body tempera- 
ture leading to death. Ingested condensate or inhaled vapors could cause 
toxic effects which ultimately are lethal. 


The presence of an LNG facility on St. Paul Island could place at risk fur 
seal and sea lion populations, primarily in summer and fall. A spill of 
25,000 cubic meters could spread over 30 square kilometers, more than 
sufficient to surround a large rookery area (e.g., Northeast Point, St. 
Paul Island), resulting in a moderate level of adverse effects during these 
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periods. Sea lions, probably less sensitive to LNG effects, are con- 
centrated on Walrus Island, 15 kilometers east of St. Paul, and, thus, may 
experience only low effects in the event of an LNG incident. LNG tankers 
visiting St. Paul during the production phase are likely to increase the 
at-sea risk associated with lease operations. At sea, a tanker could 
release at least 25,000 cubic meters of LNG in a collision with another 
vessel, or in a tank failure. Effects of such an occurrence are likely to 
be most severe in the vicinity of the Pribilof Islands and in the Pribilof 
/Unimak Pass corridor in summer and fall but are not expected to exceed a 
low level. Overall, LNG accidents are rare, and while natural gas platform 
blowouts do occur, the relatively low density of pinnipeds and polar bears 
in the sale area suggests that effects are low. 


5. Effects on En ered and Threatened Species and Non- 
— Cetaceans: An LNG t r collision occurring between St. Paul 
and Pass that resulted in a spill would not be expected to contact 
sei, sperm, blue, or bowhead whales, as they generally do not occur in this 
area. Effects to the other four species of endangered whales are expected 
to be minimal due to the rapid evaporation rate of spilled LNG and the low 
density of these species in the area. However, should a whale encounter 
the spilled, supercooled fluid, some short-term effects could be expected. 
Loss of prey and localized freezing of contacted skin could occur. In- 
gested condensate or inhaled vapor could cause toxic reactions which ulti- 
mately would be lethal. If an explosion and fire result from the col- 
lision, whales would not be affected, as it is not reasonable to expect 
them to remain in the vicinity of a fire. It would be expected that 
endangered whales would be more adversely affected by the noise generated 
by the approximately 92 trips per year (between St. Paul and market) of LNG 
tankers. Effects are likely to be low to whales expected to occur in the 
area (gray, fin, humpback, and right) and very low to those whales not in 
the area (sei, sperm, blue, and bowhead). Nonendangered cetaceans would be 
at similar risks from an LNG spill. Most nonendangered cetaceans are not 
expected to be in the area where contact with the supercooled fluid from a 
spill could occur. Therefore, effects to nonendangered cetaceans are 
likely to be low. Endangered birds are rarely in this area and if they 
contact LNG, they could undergo a rapid decline in body temperature leading 
to death. The short-tailed albatross would be more likely to inhale 
vaporized gas and experience possible asphxiation rather than landing on 
the water where the supercooled fluid is likely to occur. Since endangered 
birds are seldom in the area where a collision is likely to occur, effects 
are low. 


6. Effects on Subsistence-Harvest Patterns: The LNG spill 
scenarios speculate on events occurring at sea from an LNG tanker-collision 
incident or on St. Paul Island with the partially contained rupture of an 
LNG storage tank. As shown in the biological analyses, the possibility of 
effects is presumed highest in and around the Pribilof Islands. 


On St. Paul Island, the scenario assumes that the LNG terminal and storage 
tanks would be located on a remote section of the coastline away from the 
community of St. Paul and away from important biological areas such as bird 
or fur seal rookeries. Considering the biological productivity of the 
island, however, it may be difficult to avoid all possible important marine 
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and onshore habitats. An onshore explosion and fire in a coastal area 
during the nesting season could cause high mortality to seabirds using 
inshore waters and produce moderate effects to marine and coastal bird 
populations. Offshore, the burning of vaporized gas would be more likely 
to produce effects to marine and coastal birds if it took place in the 
vicinity of a cliff used by nesting seabirds than if it occurred at sea. 
The net effect for subsistence on St. Paul Island from either onshore or 
offshore incidents, however, should be no more than low because of the 
large numbers of birds that inhabit the island. 


Fur seals and sea lions in the vicinity of the Pribilof Islands and in the 
Pribilof/Unimak Pass corridor could be affected most from an LNG tanker 
incident at sea during breeding and rearing seasons, but effects from such 
an occurrence would not exceed a low level. The onshore LNG spill could 
produce moderate effects to the fur seal population if the gas surrounded a 
large fur seal rookery. There could be low effects to sea lions from the 
onshore spill. Such biological effects to these important subsistence 
resources could produce moderate effects to subsistence-harvest patterns on 
St. Paul Island. 
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M. Effects of a Very Large Oil Spill Near the Pribilof Islands 


A very large oil spill is a very low probability event but has the potential 
for very high effects on the environment. Such a spill is analyzed to indi- 
cate what could happen if such an event occurred. The potential effects are 
analyzed for a very large spill on a representative area of sensitive 
resources in the Bering Sea. The Pribilof Islands were chosen for this 
analysis based on the diversity of exposed sensitive resources considered 
representative of their particular region. The Pribilof Islands, located 
approximately 480 kilometers from the Alaskan mainland and 290 kilometers 
north of the Aleutian chain, serve as a breeding and haulout area for over one 
million northern fur seals and contain even greater populations of nesting sea 
birds. The selected area is to be affected by a very large spill with charac- 
teristics identified in the following scenario. 


l. Tanmker-Spill Scenario: A nearshore tanker spill occurs with 
onshore winds in August. The 150,000 DWT tanker releases about 1,000,000 
barrels of crude oil intermediate in composition between Prudhoe Bay and Cook 
Inlet crude oil. Weather conditions hamper cleanup activities an! the oil is 
rapidly washed ashore, contacting the coastline within hours and af‘ecting the 
exposed portion of the area within 60 days after its release. 


Tables E-13 through E-18 in Appendix E give conditional probabilities of 
spills reaching individual land segments and biological resource areas within 
3, 10, and 30 days from hypothetical launch points. If a spill occurs near 
St. Paul Island, Table IV-26 presents a summary of the probabilities from 
Tables E-13 through E-18 that individual land segments and biological resource 
areas would be contacted. 


For an instantaneous spill, the 61 percent for land segment 146 means that if 
such a spill occurred, there would be a 6l-percent chance that land segment 
146 would be contacted in 3 days. For long-duration spills, oil would likely 
be spread along the majority of trajectories radiating from a hypothetical 
launch point rather than along just one trajectory. A long-duration spill 
would act like multiple smaller spills. For such a spill the percentages from 
Tables E-13 through E-18 in Appendix E must be interpreted differently. The 
61 percent for land segment 146 now means that, if such a spill occurred, 61 
percent of the oil remaining (after 3 days of weathering and cleanup) would be 
expected to contact land segment 146. 


The very large spill occurs approximately 28 kilometers due east of St. Paul 
Island. The current regime in the vicinity of this spill is characterized by 
a counter clockwise eddy with the center in the vicinity of the Pribilof 
Islands. The minimum time for a trajectory to reach shore is an hour. Within 
an hour, oil begins to come ashore on the eastern side of St. Paul Island. By 
the end of day 10, the oil comes ashore at St. George Island. By the end of 
day 30, oil comes ashore on the southern side of Nunivak Island. 


By the end of day 3, oil reaches biological resource areas 2, 25, and 26. By 


the end of day 10, no new biological resource areas are oiled. By the end of 
day 30, biological resource areas 18, 23, 28, and 29 are oiled. 
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Table IV-26 


Summary of Conditional Probabilities of Contact Greater Than 0.05 
Percent from Launch Point Al9 


Land Segment / Day 3 Day 10 Day 30 


32 n n 01 
33 n n 01 
146 61 65 67 
147 n 01 01 
BIOL. RES. AREA 02 bell he ae 
BIOL. RES. AREA 18 n n 04 
BIOL. RES. AREA 23 n n 01 
BIOL. RES. AREA 25 03 09 15 
x BIOL. RES. AREA 26 wk kk we 
| BIOL. RES. AREA 28 n n 04 
BIOL. RES. AREA 29 n n 03 


Hote: ** = Greater than 99.5 percent; n = Less than 0.5 percent 


Table IV-27 


Mass Balance of Oil Through Time of a Very Large Oil Spill 
Near the Pribilof Islands 


Day Slick Evaporated Dispersed Sedimented Onshore 
T 626,192 {7 125,711 21,981 35,359 123,356 
3 - 655,281 165,581 54,337 38,134 133,472 
10 461,433 208,014 151,172 42,436 148,529 
30 278,932 241,176 278,427 55,268 193,438 
45 224,729 252,325 321,026 66,390 232,366 
60 192,802 259,946 348 ,064 77,132 269, 963 
> Source: USDOI, MMS, Alaska OCS Region, 1989. 


V Barrels. 


Bing the oil-weathering model of Payne, Kirstein, and Redding (1983) and the 
Balance estimates from the Amoco Cadiz spill (Gundlach and Boehm, 1981a) 


-@ qualitative mass balance for an oil spill of about 1,000,000 barrels is 


presented in Table IV-27. Most of the oil is dispersed into the water column. 
A large component comes ashore on St. Paul Island with evaporation being the 
third greatest oil-removal factor. After 60 days, the 192,802 barrels repre- 
sented by the slick is no longer visible as a coherent slick. The remaining 
192,602 barrels is in the form of tarballs and tar particles suspended in the 
water column. 


As stated in the mass balance, approximately 270,000 barrels would be onshore 
after 60 days. Sixty-eight percent--183,074 barrels--would landfall on the 
Pribilof Islands. On the Pribilofs, about half of this oil would contact 
wave-cut platforms and rocky headlands-—-shorelines with low oil-retention 
capabilities (Gundlach et al., 1981). On some of the headlands, spilled oil 
would be held offshore by waves reflecting off the steep ciiffs. Oil that 
impacts the shoreline would be rapidly removed by wave activity during the 


following days to weeks. 


Approximately 13 percent of the oiling would occur on mixed sand and gravel 
beaches on the Pribilof Islands. Oil would primarily be deposited along upper 
swash lines. Winter ice and storm waves would probably remove oil within 1 to 


2 years. 


Approximately 16 percent of the oiling would occur on gravel beaches on the 
Pribilof Islands. The spilled oil would persist primarily in the more 
sheltered areas between the boulders. Recovery would depend on the extent of 


damage and the proximity of healthy organisms able to repopulate the area. 


Theoretical calculations of slick size from a spill of about 1,000,000 barrels 
were investigated using the equations of Ford (1985) and Payne, Kirstein, and 
Redding (1983). Table IV-28 shows the areal extent of a continuous thick 
slick and a discontinuous slick through time. 


The length of shoreline affected is calculated from the equations of Ford 
(1985). The equation describes the median length of coastline affected from 
eupirical studies. Table IV-29 presents calculations of the median number of 
kilometers of coastline which would be potentially affected by a spill of 
about 1,000,000 barrels. The median number of kilometers of coastline poten- 
tially affected is greater than the amount of shoreline available in the 
contacted land segments. This indicates there is the potential for 100 
percent shoreline coverage along land segments 32, 33, 146, and 147. 


Hydrocarbon concentrations through time in the water column underneath the 


spill were calculated from mass-balance considerations and are summarized in 


a. Effects on Air Quality: A very large oil spill is an 
unplanned accident not generally accommodated by air-quality standards. 
Consequently, the effects of such an oil spill on air quality are similar to 
those described for effects not related to standards for smaller accidental 
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Table IV-28 


Area of Discontinuous and Thick Slick From a Very Large Oil Spill 
of about 1,000,000 Barrels Near the Pribilof Islands 


Day Median Area of Area of Thick Slick 2/ 


1 104 3/ 17 
3 402 24 
10 1,743 39 
30 6,324 59 
45 10,126 69 
60 14,143 76 


Source: USDOI, MMS, Alaska OCS Region, 1989. 
Calculated from Ford (1985). 


Vy 
2/ Calculated from Payne, Kirstein, and Redding (1983). 
V Square Kilometers. 


Table IV-29 


Median Number of Kilometers of Coastline Which Would Be Affected 
by a Spill of about 1,000,000 Barrels Through Time 


Day Coastline Available Potential Amount of Potential 
Along Trajectories Coastline Affected .]/ Coverage 
1 73 2/ 516 100 % 
3 127 481 100 % 
10 127 44) 100 % 
30 247 389 100 % 
45 unknown 370 unknown 
60 unknown 357 unknown 


Source: USDOI, MMS, Alaska OCS Region, 1989. 


L/ Calculated from Ford (1985). 
2/ Median number in kilometers. 


Table IvV~30 


Water-Column Concentrations of Dispersed 011 Resultiag fria a 
P Very Large O11 Spill near the Pribilof Islands 
* Concentrations in Water Column Below Discontinuous Slick 1/ 


Average 

concentration At End of Day ; 
if all dispersed : 

in top 80 meters: 1 day 3 day 10 days 30 days 45 days 60 days 


0.36 1/ 0.23 0.13 0.07 0.05 0.04 
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ofl spills under the base case (Sec. IV.B.2.b) but om a larger scale. The 
primary effects on air quality would be evaporation of gaseous hydrocarbons 
from the slick and (possibly) smcke from the burning of the slick. Mass- 
balance-weathering calculations (Kirstein, Payne, and Redding, 1933) indicate 
that of about 1,000,000 barrels (142,800 t) spilled evaporation would account 
for approximately 22,519 metric tonnes after 3 days, 28,290 metric tonnes 
after 10 days, and 32,800 metric tonnes after 30 days. Evaporation thereafter 
would be negligible. These values correspond to approximately 2,252, 2,829, 
and 3,280 metric tonnes, respectively of VOC released to the atmosphere 
through time for 3, 10, and 30 days. It is expected that although the gaseous 
hydrocarbons may be carried toward land, they would disperse quickly, particu- 
larly during the stormy conditions under the very-large-spill scenario. 


If the oil is ijmited immediately after spillage, burning could combust 33 to 
67 percent of the crude oil or higher amounts of the crude oil that could 
otherwise evaporate. Incomplete combustion of oil injects approximately 10 
percent of the crude oil into the eir as oily soot and lesser amounts of other 
contaminants (Table IV-31). The duration of the burning and fallout of oily 
soot are expected to be quantitatively greater than discussed for the base 
case. Effects are expected to be temporary but locally intense due to heat and 
coating from soot as the burning slick nears the shore. 


— The effert of a very large spill on air quality is expected to be 


b. Effects on Water ity: Following the spill the more 
volatile compounds t slick, part arly aromatic volatiles, would 
decrease significantly. Im situ, cold-water measurements have demonstrated 
that individual compounds in a slick decrease significantly in concentration 
im hours to tens of days. Over the first 10 days of a spill, only about 5 
percent of a slick can be expected to dissolve (Butler, Morris, and Sleeter, 
1976, as cited by Jordan and Payne, 1980). High-dissolution rates of aroma- 
tics from a slick, and accumulation in the underlying water, occur in the 
firet few hours of a spill. By the time dissolved oil has worked down 10 
meters in the water coluan, it would have been diluted and spread horizontally 
about 10,000 meters. The slick would have become patchy, with a total area 


the actual surface area cuvered by oil. Horizontal advection changes the 
the slick continuously, and aromatics do not continue to accumu- 
in the same water. The 1,000,000-barrel spill would have a discontinuous 
of 1,743 square kilometers efter 10 days and 14,143 square kilometers 
after 60 days (Table IV-28). 


sEGE 


Major spills generally result in peak, dissolved-hydrocarbon concentrations 
that are only locally and marginally at tcxic levels. Concentrations of 
hydrocarbons, in the water column, following the Argo Merchant spill varied 
greatly with concentrations ranging up to 0.34 ppm. A concentration of 0.25 
ppm was detected under the spill despite the presence of 20 percent by volume 
of the more soluble cutting stock. Volatile liquid hydrocarbons in the Ixtoc 
spill decreased from 0.4 ppm near the blowout to 0.06 ppm at a 10-kilometer 
distance and to 0.004 ppm at a 19-kilometer distance trom the blowout. 
Following the Amoco Cadiz spill, hydrocarbon concentrations in the water 
column varied widely with concentrations ranging from 0.003 to 0.02 ppm 
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Table IV-31l 
Emissions from Burning a Very Large Oil Spill 
of about 1,000,000 Barrels 


Metric Tonnes of 
Pollutant 


1,365 
9,030 
53 
9,345 
399 


_ Source: USDOI, MMS, Alaska OCS Region, 1989 

uM —— ted as 10 percent of the total burn, less residue (Evans et al., 
— 1 ‘ 

= Burning assumed to be the same as residual oil firing in industrial 

burners. Emissions calculated from factors in Frazier et al. (1977). 

/ Assumes a sulfur content of 2.9 percent. 

4 ’ Emissions calculated from factors in Evans et al., 1987 and Evans, 1986. 
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@ffshore and 0.002 to 0.2 ppm nearshore. Hydrocarbon concentration in the 


water column, following the hypothetical catastrophic spill near the Pribilof 
Islands, would be expected to decline rapidly in the first 60 days following 
the spill. The average concentration after 1 day -in the top 80 meters of the 
water column below the discontinuous slick would be 0.36 ppm. The discontin- 
uous slick would cover 104 square kilometers after 1 day. The average concen- 
tration, in the top 80 meters of the discontinuous slick, would be expected to 
decline to 0.13 ppm, after 10 days, and to 0.04 ppm after 60 days following 
the spill. The mean area of the discontinuous slick would reach 1,743 square 
kilometers after 10 days and 14,143 square kilometers after 60 days. 


After the slick disappeared (after 60 days) the spilled oil would persist as 
tarballs and tar particles suspended in the water column. Slow photo-oxida- 
tion and biological degradation would continue to slowly decrease the residual 
amount of oil. Through 1,000 days, about 15 percent of the tar balls would 
sink, with an additional 20-percent slick mass persisting in the tar balls 
(Butler, Morris, and Sleeter, 1976, as cited by Jordan and Payne, 1980). 
Because of the drift of the oil over distances of hundreds of kilometers 
during the slow process of sinking, individual, sunken tar balls would be 
widely dispersed in the sediments. 


In conclusion, degradation of water quality from ambient levels is expected to 
occur for 3 years or less over more than 1,000 square kilometers. 


oe The effect of a very large oil spill on water quality is expected 
to 


c. Effects on Fisheries Resources: A very large oil spill 
occurring near the Pribilof Islands, in August, could immediately contact the 
following adult and juvenile shellfish and finfish of economic value: blue 
king crab, opilio Tanner crab, Pacific halibut, and arrowtooth flounder. 
These species are representative of other species that occupy the benthos 
during most of their life histories, and presumably related species would be 
affected similarly to those analyzed here. Additional eastern Bering Sea 
shellfish and finfish would be contacted at later periods as some of the oil 
moved across the continental shelf break and toward the eastern Aleutian 
Islands. During August, eastern Bering Sea shellfish and finfish would have 
largely finished reproductive and early developmental activity in surficial/ 
shallow pelagic waters and have assumed bathypelagic to benthic habitat well 
away from the early toxic effects of the oil. 


(1) Blue Crab: This benthic shellfish occurs within 
and adjacent to the area of the spill. As indicated in Section III.B.1., blue 
king crab may release larvae every other year and, during early benthic life, 
smaller blue king crab may require a specific and limited benthic habitat of 
cobble rock and shell hash substrate that is disparately distributed, mainly 
eastward of the Pribilof Islands. The effects of this spill on blue king crab 
would be both indirect and direct, the oil indirectly affecting the species by 
reducing its food supply, and directly by contacting the crab on its benthic 
habitat. O11 in water is distributed in its water-soluble fractions, as a 
surface slick, and later as a partially soluble mousse of oil and water. 
Later aggregations form tar balls that can sink to the ocean bottom. Table 
IV-30 does not show lethal to sublethal concentrations of dispei.<u oil in the 
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water column to the point where it would affect the blue king crab. The NMFS 
studies summarized by Rice (1981) show that oil in concentrations of .1 to 2 
ppm have lethal effects to Tanner crab larvae and in concentrations of 1 to 4 
ppm on the adults of similar size and physiology. These same concentrations 
are roughly applicable to the blue king cab. Any tar balls or other insoluble 
materials would eventually sink to the ocean bottom and have the capability to 
contact blue king crab, their food supply, and their habitat. These vestiges 
of the spill would tend to be scattered, thus not blanketing any large area of 
the seafloor. The blue king crab inhabit the benthos, as does their food 
supply, where the concentrations of oil are below sublethal levels. If the 
concentrations of tar balls are discontinuous and widely dispersed, it may be 
concluded that a large oil spill near the Pribilofs, in August, would have a 
very low effect on blue king crab populations. 


(2) Tanner Crab: The opilio Tanner crab species is also 
found within or adjacent to the area of the oil spill. This crab may release 
its larvae in conjunction with the early spring phytoplankton bloom (Somerton, 
1982), and the pelagic larvae of. this species will have assumed benthic 
juvenile existence by August. Effects on the opilio Tanner crab would be 
similar to those on the blue king crab, with only small, insoluble parts of 
the oil spill reaching the benthic habitat. As discussed, these volumes would 
be dispersed and discontinuous over a very large benthic area containing an 
also relatively large distribution of opilio Tanner crab. For example, after 
60, days the area of the discontinuous spill would encompass about 14,143 
square kilometers, which represents about 2 percent of the total distribution 
of this shellfish species (Somerton, 1982). The distribution of opilio Tanner 
crab is not uniform, yet its habitat and food requirements dictate a consider- 
able spacing among themselves even though they are not colonial. The distri- 
bution of tar balls and other insoluble oil components is not uniform or 
concentrated; therefore, the number of crabs contacted would probably be less 
then 2 percent of the eastern Bering Sea population; an even lower percentage 
would sustain toxic effects. The effect of this large volume oil spill on 
opilio Tanner crab would be very low. 


(3) Groundfish: Pacific halibut, yellowfin, sole and a 
number of other flounder species are characterized as having early egg and 
larval stages in pelagic waters before assuming juvenile to adult life stages 
in the benthos. The arrowtooth flounder has bathypelagic eggs and larvae that 
enter the benthos from those waters. These groundfish, and others in this 
group, spawn during late spring and early summer months, with the concentrated 
spawning generally not in the area of the spill; subsequent spill movements do 
not contact these pelagic spawning areas. In August, virtually all larvae 
would be absent from areas contacted by the spill. In the absence of ground- 
fish eggs and larvae, the effects of this spill would be mainly on the benthic 
juveniles and adults via direct contact, toxic effects to their food supply, 
and degradation of their habitat by insoluble or slightly soluble parts of the 
oil spill that sink to the ocean bottom. The NMFS trawl-survey data (Bakkala, 
1975) do not show the immediate area of the oil spill as supporting large 
numbers of groundfish. Eastern Bering Sea groundfish range over virtually the 
entire eastern Bering Sea; however, seasonal and/or main concentrations are 
over the continental shelf and shelf break and into outer Bristol Bay. This 
constitutes an area estimate at no more than 20 percent of the total ground- 
fish habitat--less than 150,000 square kilometers. After 60 days, the oil 
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z — spill has spread to about 14,143 square kilometers and has the potential to 


affect about 10 percent of the groundfish habitat. The effect of this oil 
spill on groundfish is very low. 


(4) Pacific Herring: These small, pelagic fish occur 
throughout much of the eastern Bering Sea, migrating long distances from their 
overwintering areas to spawn in the nearshore waters of southwestern Alaska 
from Norton Sound to the north Alaska Peninsula, but mainly in Bristol Bay. 
Following spawning, herring remain in coastal waters until late summer when 
they return to overwintering areas northwest of the Pribilof Islands. An oil 
spill near the Pribilofs, in August, would have little or no potential to 
contact Pacific herring at this time. The effect on herring is very low. 


(5S) Pacific Salmon: Straty (1975) does not show Pacific 
salmon as migrating near Pribilofs either as spawning adults or migrating 
smolts. By August this group of fishes would be in nearshore waters or their 
spawning streams. This very large oil spill would have no effect on Pacific 
salmon. 


Conclusion: The effect of a very large oil spill on fisheries resources is 
expected to be VERY LOW. 


d. Effects on Marine and Coastal Birds: The consequences of a 
very large oil spill (about 1,000,000 bbis) near the Pribilof Islands poten- 
tially could be severe and long lasting if it occurred when large numbers of 
foraging birds, including parents accompanying flightless young, were concen- 
trated in the vicinity of the nesting colonies in late sumer. In the 
Pribilof Islands, alcids (murres, auklets, puffins) would be the group sost 
vulnerable to oiling, since they spend such time on the sea surface and dive 
when foraging or to escape threatening situations; fulmars and black- and 
red-legged kittiwakes could become vulnerable if slicks reached the shelf 
break, approximately 100 kilometers distant. Large shearwater flocks also 
occasionally are found along the shelf break in late summer and fall. 


A spill at the location and of the magnitude postulated here is very likely to 
incorporate the immediate vicinity of the two Pribilof Islands (which are just 
72 kilometers apart) since it is estimated that this amount of oil would 
result in a discontinuous slick 1,743 square kilometers in extent within 10 
days (Table IV-28). Im fact, the spill-trajectory model (Spaulding et al., 
1968) suggests that the contact probability of oil with St. Paul Island (land 
segment 146) released at the indicated spill point exceeds 60 percent (p. = 
99.5% for the surrounding area, Biological Resource Area 2, Table IV-26), and 
would potentially come ashore within hours. It is estimated that 100 percent 
of the Pribilof coastline could be oiled within a short time (Table IV-29), 
and the shoreline of Nunivak Island and the surrounding area (Biological 
Resource Area 18) would be contacted after 30 days. Most spill trajectories 
ere concentrated in the vicinity of the Pribilofs and to the east and north- 
east. 


The discontinuous nature of any spill suggests that a certain, often substan- 
tial, proportion of the area covered actually is oil free at any particular 
instant; however, since spills are dynamically influenced by winds and 
currents, the area over which patches and streamers of oil sweep essentially 
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becomes equal to the area likely to be covered by a discontinuous slick in a 
given period. This has important implications for birds, that frequently 
concentrate at traditional foraging areas where prey are abundant, in that a 
particular area occupied by successive flocks of foragers may be contacted 
repeatedly by slicks from a large spill over a protracted interval,and thereby 
greatly increasing the numbers of birds potentially oiled. Likewise, individ- 
uals that return to the same foraging area repeatedly would risk multiple 
exposure. During the breeding season, most of the vulnerable alcids are 
concentrated within approximately 50 kilometers of the Pribilof Islands. In 
addition, the area northeast of St. George Island and east of St. Paul Island, 
approximately 100 kilometers distant, appears to be a particularly critical 
foraging zone for murres (Hunt et al., 198la). Fulmars and kittiwakes concen- 
trate near the shelf break about 100 kilometers south of the islands. From 30 
to 45 days after the spill, the area swept by the discontinuous slick would be 
sufficiently large (6,324-10,126 km*) to incorporate all of the area between 
the islands and the shelf break (Table IV-28) although the slick is more 
likely to be found to the east or northeast, encompassing the important murre 
foraging area and extending potentially as far as Nunivak Island. 


Since densities in the vicinity of the Pribilof Islands range from approx- 
imately 200 to 500+ birds per square kilometer in summer, mortality could 
range from 348,000 to 871,000 individuals, equivalent to 12 to 31 percent of 
the total population (15-37% if only alcids are considered; 19-47% if only 
murres). The principal effect of such substantial mortality would be to 
considerably lengthen the population recovery period. For example, Ford et 
al. (1982) estimated that a population of thick-billed murres experiencing a 
one-time, 25 percent mortality of all age classes could require 15 years for 
recovery to prespill levels. This is approximately the equivalent of 3 to 5 
murre generations, exceeding the minimum requirement for a very high level of 
effect as defined in Table S-2. Common murres could require 25 years for 
recovery from such a loss, equivalent to 5 to 8 generations, substantially 
exceeding the effect required for a very high level of effect. These values 
could increase during periods of otherwise unfavorable conditions (e.g. food 
scarcity, severe weather). 


Oil contacting marine bird concentration areas in the Nunivak Island area 
could produce similar effects locally and add to the overall effects of a 
large oil spill. Emperor geese nesting on the island and other geese in 
migration along its coastline could be contacted by oil after 30 days, but 
numbers significantly affected are expected to be low. Although spill tra- 
jectories do not reach the Yukon-Kuskokwim Delta by 30 days, potentially they 
could if followed for longer periods and thereby placing at risk goose broods 
or migrants concentrated in the intertidal zone. However, if this would 
require substantially longer than 30 days, it is likely that the majority 
would have departed or passed through the area before oil made contact with 
the delta. Larger numbers of diving ducks, particularly eiders, oldsquaw, and 
scoters, are at risk in this area during August. Contact of diving duck 
populations present during this period could result in moderate effects. — 


Conclusion: The effect of a very large spill on marine and coastal birds is 
expected to be VERY HIGH. 
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e. Effects on — and Polar Bear: The consequences of a 
very large oil spill t 1,000,000 bbis) near the Pribilof Islands potent- 
dally could be severe and long lasting if it occurred where large numbers of 

are concentrated in late summer. In the Pribilof Islands, the 
northern fur seal (designated as a depleted species under provisions of the 
Marine Mammal Protection Act) would be the species most vulnerable to oiling 
since the insulative effectiveness of their fur is destroyed by contact with 
oil. In addition, their widespread occurrence in pelagic waters in this area 
(during a lengthy breeding season) and a population that still may be declin- 
ing also suggest that it would be extremely vulnerable to a-very large oil 
spill. Newborn Steller sea lions also could be vulnerable during the period 
when insulation is provided primarily by the pelage which could become fouled 
by oil transferred from females returning through areas contacted by a very 
large spill. Harbor seal pups could be vulnerable if they become sufficiently 
oiled to disrupt recognition by their mothers. Adult and subadult harbor 
seals and sea lions could experience adverse effects if heavily oiled, but the 
potential severity and likelihood of mortality is not well known. Polar bears 
rarely occur this far south even during the winter season; none would be 
present in late sumer. 


A very large spill at the location and of the magnitude postulated is very 
likely to incorporate the immediate vicinity of the Pribilof Islands (which 
are just 72 kilometers apart) since it is estimated that this amount of oil 
would result in a discontinuous slick 1,743 square kilometers in extent within 
10 days (Table IV-28). In fact, the spill-trajectory model (Spaulding et al., 
1988) suggests that the contact probability of oil with St. Paul Island (land 
segment 146) released at the indicated spill point exceeds 60 percent (p = 
99.5% for the surrounding area, Biological Resource Area 2, Table IV-26) and 
would potentially come ashore within hours. It is estimated that 100 percent 
of the Pribilof coastline could be oiled within a short time (Table IV-29), 
and the shoreline of Nunivak Island and the surrounding area (Biological 
Resource Area 18) would be contacted after 30 days. Most spill trajectories 
are concentrated in the vicinity of the Pribilofs and to the east and north- 
east. 


The discontinuous nature of any spill suggests that a certain, often substant- 
ial, proportion of the area covered actually is oil free at any particular 
instant; however, since spills are dynamically influenced by winds and 
currents, the area over which patches and streamers of oil sweep essentially 
becomes equal to the area likely to be covered by a discontinuous slick in a 
given period. This has important implications for pinnipeds, that frequently 
concentrate at traditional foraging areas where prey are abundant, in that a 
particular area occupied by successive groups or a constant procession of 
foragers may be contacted repeatedly by slicks from a large spill over a 
protracted interval, and thereby greatly increasing the numbers of animals 
potentially oiled. Likewise, individuals that return to the same foraging 
area repeatedly would risk multiple exposure from returning to the islands 
after each foraging trip, since the Pribilof coastline is 100 percent con- 
tacted. During the breeding, season most fur seals are concentrated within 
approximately 160 kilometers of the Pribilof Islands, including the shelf 
break about 100 kilometers distant, but also may forage as far as the eastern 
Aleutians. From 30 to 45 days after the spill, the area swept by the discon- 
tinuous slick would be sufficiently large (6,324-10,126 km*) to incorporate 
all of the area between the islands and the shelf break (Table IV-28), 
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although the slick is more likely to be found to the east or northeast, 
encompassing important foraging areas towards Unimak Pass and extending 
potentially as far as Nunivak Island. Sea lions generally forage within 25 
kilometers of the islands, and harbor seals occupy the inshore zone; both are 
areas likely to be heavily oiled. 


Since fur seal densities near the Pribilof Islands and in intensively used 
foraging areas may be as high as 250 per kilometer squared, the potential 
exists for contacting up to several hundred thousand individuals. In addi- 
tion, an average of 60 percent of these individuals may be lactating females 
whose pups would die if the females did not return or if the females trans- 
ferred significant quantities of oil to them. The overall proportion of the 
population experiencing adverse effects evidently could exceed 25 percent. 
Preliminary results of a fur seal/oil-spill-interaction-simulation model 
(Applied Science Associates Inc., 1986) indicate that after a loss of 9 
percent of the population (the model scenario) initial recovery could require 
about 11 years, or approximately 2 female fur seal generations. After approx- 
imately 30 years (6 female generations), the modeled population begins fluc- 
tuating around the new equilibrium population size. However, at this point, 
the population-age structure still may not have returned to the original 
composition. Losses of greater magnitude postulated here presumably would 
require greater periods for recovery, and these values could increase during 
periods of otherwise unfavorable circumstances; for example, the recent and 
possibly continuing fur seal population decline (Fowler, 1985a). Thus, the 
recovery period associated with the losses projected above should equal or 
exceed the requirements for very high effects as defined in Table S-2. 


Local sea lion and harbor seal populations, especially newborn sea lions, 
could experience substantial adverse effects from a large spill but they do 
mot represent sufficiently large proportions of their respective regional 
populations for their losses to be of great significance. Local effects on 
these cwo species in the Pribilofs are likely to be high. Oil contacting 
Nunivak Island could have a similar effect on local populations of these two 


species. 
Conclusion: The effect of a very large spill on pinnipeds is expected to be 
VERY HIGH. 


f. Effects on — and Threatened Species: As described 
above, the very large o spill wou occur from a tanker spill (about 
1,000,000 bbls) near the Pribilof Islands in August. The whale use areas 
(Biological Resource Areas 2, 25, and 26) around the Pribilofs and the shelf- 
break areas north end south of the islands (see Appendix E) are the only whale 
use areas that have probabilities of oil contact from the spill. The 
Pribilofs and the south shelf-break area (Biological Resource Areas 2 and 26) 
have the highest probabilities—-greater than 99.5 percent--for 3-, 10-, and 
30-day contact, while the north shelf-break is lower at 3 percent (3-day), 9 
percent (10-day), and 15 percent (30-day) (Table IV-26). 


Small numbers of gray whales that use the Pribilof area during the summer 
would be affected by the spill. Also, individual fin, right, humpback, and 
sperm whales, although found in small numbers in the areas affected by the 
spill, could be affected. The bowhead would not be affected since they would 
be on their summering grounds and in fall migration in the Beaufort and 
Chukchi Seas. In general, whales may experience skin contact with oil, 
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temporary baleen fouling, inhalation of hydrocarbon vapors, a localized 
reduction in food resources, the consumption of oil contaminated prey, and 
perhaps temporary displacement from areas due to the oil, noise and disturb- 
ance due to cleanup efforts. The reader is directed to Section IV.B.2.f. for 
a detailed review of the effects of oil on whales. Given the small numbers of 
whales found in these effected areas, it is likely that a low number of 
individuals may be affected by the very large oil spill. Also, due to 
cetaceans® ability to travel and forage over a wide area and the apparent 
abundance of foraging habitat, displacement would only result in a localized, 
minor change in the distribution of any whale population that would last from 
2 to 5 years (low effects). 


The effects to the short-tailed albatross (the only endangered or threatened 
bird species in the affected oil-spill area) would be minimal. Since the 
population is very small and is dispersed over a wide oceanic range, it is 
expected that only a limited encounter would occur with the very large oil 
spill, which could result in a minor change in distribution and abundance due 
to a loss of some individual birds from contact with oil. 


Conclusion: The effect of a very large oil spill is expected to be VERY LOW 
on the bowhead whale and LOW on right, fin, gray, sperm, and humpback whales 
and the short-tailed albatross. 


g- Effects on monendengeres Cetaceans: Minke, beluga, and 
killer whales end s r porpoises use Pribilof Islands area. 
Sea beaked, giant bottlenose, and goosebeak whales infrequently use the area. 
The shelf-break areas are especially used by nonendangered cetaceans for 
feeding during the summer. All these areas would be exposed to the spill as 
previously described for endangered cetaceans. The effects are expected to 
be quite similar to those described for endangered whales. Effects may 
include skin contact, avoidance of patches of thick oil, baleen fouling (for 
the minke whale only), inhalation of hydrocarbon vapors, a localized reduction 
in food resources, the consumption of some oil-contaminated prey items, and a 
temporary displacement from some feeding areas. A more detailed description 
of o1l1 effects can be found in Section IV.B.2.g. However, due to the whales’ 
ability to travel and forage over a large area and the apparent abundance of 
foraging habitet, this displacement likely would be a very minor effect 
involving few individuals. 


Conclusion: The effect of a very large oil spill on nonendangered cetaceans 
is expected to be LOW. 


h. Effects On the Comercial Esehios Industry: A very large 
oil spill near the i Is in August cause damage to the 


commercial fishing industry from: (1) lost fishing area and time; (2) oil- 
fouled fishing gear (pots, lines, buoys, longlines, and trawls); and (3) 
oil-tainted catch (or dollar loss even if catch is only perceived to be 
Oiled). During August, pot fisheries often commence for king and Tanner crab, 
while trawl and smaller scale Pribilof Island longline fisheries for halibut 
and cod remain in progress. 


At this time, the following pot fisheries for shellfish are operative in the 
eastern Bering Sea: (1) red king crab; (2) blue king crab; (3) ilio and 
bairdi Tanner crab; and (4) brown king crab. In recent years, declines in 
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Bering Sea shellfish stocks, primarily the red and blue king crab and 
rab, have led to reduced quotas and/or closed areas. The area 
Pritilofs that once supported a commercial fishery for blue 
presently closed due to depletion of the population which may be 
part to overfishing. An August oil spill could force closure of the 
Tanner crab fishery and the longline fishery for halibut. The recent 
in Prince William Sound did not force closure of the halibut fishery 


rE 
J 


in nearby ocean waters. Presumably, this open-ocean spill would dissipate 
more rapidly and have a lesser effect on the longline gear used in these 
fisheries. 


The red king crab fishery is a Bristol Bay fishery located in the outer waters 
along the north Alaska Peninsula from about Cape Seniavin to Nelson Lagoon. 
Managed on a guideline harvest level, the September season usually achieves 
the current harvest level of 16.5 million pounds (plus or minus 5 million lbs) 
in a matter of a few days. The Bristol Bay red crab fishery would not be 
contacted by the spill within 30 days (Table IV-26). 


blue king crab fishery is now largely conducted near St. Matthew Island. 
pot fishery also operates on a quota or guideline harvest basis; the 
annual current quota of 600,000 to 1,3,000 lbs. is usually harvested in less 
than a month. 1987 season lasted only 4 days. The blue king crab fishery 
off the Pribilofs, was closed in 1988 and is not anticipated to resume in 
1969. The immediate direct effects on the blue king crab fishery, from this 
very large spill, would not occur. 


The brown king crab, a deep water species, is presently sought on a limited 
scale, generally when other crab seasons are closed. The fishery usually 
in the deep waters beyond the shelf break. 0Oil-spill-risk-analysis 
data do not show the oil spill moving into areas where brown king crab are 
fished (beyond the shelf break). 


The bairdi Tanner crab fishery also occurs beyond the reach of this oil spill, 

of the Alaska Peninsula, but south of the Pribilof Islands. The very 
large spill apparently would have no effect on pot fisheries for red, blue, or 
brown king crab, or the bairdi Tanner crab. 


: 


ilio Tanner Crab, presently widely fished in the eastern Bering Sea 
inhabits areas that might be contacted by this oil spill and in these areas 
the gear employed for harvest could also be expected to be contacted; thus 
affecting the commercial fisherman. In 1986-87, a total of about 102 million 
pounds of opilio (with a value of $280 million dollars) was harvested from 
eastern waters. If the oil spill occurred, the loss to the fisher- 


pot 

been quoted at about 450 to 500 dollars (Ramos, 1989, oral comm.). While 
totally lost by oil contamination, the pot would need to be cleaned and 

cordage replaced. With vessels deploying up to 500 pots (Griffin, 1989, 
comm.), the loss could be substantial even if only a few pots were 

contaminated. 
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The very large oil spill while not contacting the opilio Tanner crab fishery 


in August could effect the fishery in September and October. The effect on 
this fishery would be very high. 


Eastern Bering Sea trawl fisheries are all domestic, with some joint-ventures 
where American trawlers deliver their catch to foreign, floating-processing 
vessels. Lesser amounts of the total trawl harvest are processed aboard 
American catcher-processor vessels or are delivered to shore-base processing 
plants. 


Trawl fisheries harvest a variety of groundfish but target largely on walleye 
pollock, Pacific cod, and the yellowfin sole. A trawl and catch could be 
contaminated by contact with oil. Oil in a trawl-fished area would also 


prevent further trawling. 


Trawlers operate over much of the eastern Bering Sea, but fishing concentrates 
along the continental shelf break just north of Unimak Pass and for yellowfin 
sole extends into Bristol Bay. Some trawlers operate year-round although 
harvest quotas for some species may cause termination after the quota is 
reached. A more comprehensive discussion of eastern Bering Sea commercial 
fisheries is found in Section III.A.1. A 1,000,000-barrel spill near the 
Pribilof Islands, in August, would not immediately contact the fishery nor 
would it force immediate cessation of trawling in adjacent areas. The oil 
soon would reach trawled areas and would probably cause fishing to stop to 
prevent gear and catch contamination. The duration of the stoppage would 
probably exceed 30 days. The North Pacific Fisheries Management Council, the 
principal fisheries management agency for the eastern Bering Sea trawl 
fishery, would make the regulatory decisions. Even a small loss of relatively 
expensive trawl gear and/or catch would have a very high effect on a trawler 
since the large volume of fish per trawl could be of high economic value. An 
oil spill that contacted trawl gear, harvest, or fishing areas would have a 
very high effect on the operation. This size spill would contact a large 
segment of the fishery. 


Aside from the pot, longline, and trawl fisheries for shellfish and ground- 
fish, there also are inshore-commercial and subsistence fisheries for salmon 
and herring. An oil spill, in August, near the Pribilof Islands would not 
contact the herring fie’ery which would have ceased by this time nor the 
salmon fisheries which ace beyond the reach of the spill and that also have 
largely ended their seasons. An oil spill in the eastern Bering Sea might, 
however, have a pe ‘ceived effect on the marketing of these species. 


: Bering Sea commercial pot fisheries would be affected by this oil 

chiefly through contact with areas where opilio Tanner crab occur. It 
would not affect pot fisheries for red king crab in Bristol Bay, the blue king 
crab fishery off St. Matthew Island, or ilio and bairdi Tanner crab 
fisheries beyond the immediate vicinity of the spill. The very large spill 
would not immediately contact the trawl fishery or force immediate cessation 
of trawling in adjacent waters. O11 would eventially reach trawled areas and 
fishing would probably be stopped to prevent gear and catch contamination. 


—* The effect of a very large spill on the commercial fishing 
would be VERY HIGH. 
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i. Effects on Local Employment: Under the scenario, 1,050,000 
barrels of oil are released 28 kilometers due east of St. Paul Island. The 
oil would hit shore on St. Paul Island within hours of the spill. The oil 
would also hit St. George Island within 10 days and Nunivak Island before the 
end of day 30. Industry does not have the technology to clean up a spill of 
this magnitude, and, therefore, the potential is great for devastating effects 
on St. Paul Island, and to a somewhat lesser extent on the economy of 
Unalaska. 


On St. Paul Island, the subsistence economy depends on the fur seal harvest, 
halibut fishing, and birding and egging. All of these activities would be 
severely harmed by an oil spill with the magnitude of the one considered here. 
The loss of these resources would be a real loss in household income and would 
cause increased dependence on the cash economy. This loss of income could 
last for several years depending on how fast the resources recovered. A 
greater reliance on the cash economy could cause greater competition for jobs 
and result in declining wage rates; thus, exacerbating the declining real 


income. 
In addition to a loss of subsistence income and the resulting pressures on the 
cash economy, the commercial fishing industry, as it relates to St. Paul, 
could be harmed. Currently, the community of St. Paul is encouraging the 
commercial fishing industry to use St. Paul as a service center for the Bering 
Sea fleet. In addition, the local village corporation is encouraging the local 
population to become more involved with the commercial harvest of halibut. An 
oil spill could harm species taken commercially or cause a reduction in demand 
for species due to the perception that species are tainted by oil; thus, 
ing the catch and the number of fishermen in the area, and harming both 
and nonlocal fishermen. A reduced catch or reduced demand for the catch 
in the vicinity of St. Paul would reduce the need to put in at St. Paul harbor 
for services and would, therefore, effect the service industry and the 
cannery. These events would reduce further the income of the community. 


The effects, as described above could be partially offset by an increase in 
employment related to oil-spill cleanup. This, however, is expected to last 
1 year while the adverse effects are expected to last longer than | year. 
On the whole, the effect of a very large spill on local employment and in turn 
the local economy is expected to be a very high effect. 


é 


Since the subsistence resources and the commercial fisheries in the vicinity 
of St. George Island will also be affected by the spill, the effects will be 
similar to those on St. Paul, that is, very high. 


It is expected that the economy of Unalaska will also experience adverse 
effects as « result of a large oil spill. These affects could result from a 
reduction in species populations or reduced demand for Bering Sea species due 
to consumer perceptions; both of which would harm the comercial fishery. 
Unalaska is a regional service center for the commercial fishery and is also 
home to several canneries. Because of the economy's dependence on comercial 

and the harm that an oil spill would have on this industry, it is 
expected that the very large ofl spill described in this section would have a 
very high effect on the economy of Unalaska. This is expected to be miti- 
gated, somewhat, in the first year due to cleanup activities, but because the 
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effects of the oil spill would be of a longer duration, this would not reduce 
the level of effects. 


The effect of a very large oil spill om the economies of the 
lands and Unalaska is expected to be VERY HIGH. 


j. Effects on Subsistence-Harvest Patterns: Effects on 
subsistence-harvest patterns on the Pribilof islands are expected to result 
from the effects of crude oil on subsistence resources and the timing of 
subsistence harvests. Potential effects to subsistence harvests are not 
expected to occur from the workers temporarily living on the islands for the 
cleanup effort, since they will be without families and subject to the same 
nonlocal conditions regarding the accessibility and availability of resources 
discussed under the proposal. 


As a result of people being involved in shipping cleanup materials and equip- 
ment through Dutch Harbor to the Pribilof Islands spill site, effects on 
subsistence harvests in Unalaska should not produce a significant change to 
the subsistence-harvest patterns of that community, since transshipment is a 
normal part of the community's economy and should take place during only a 
relatively short period of time. 


On the Pribilof Islands, the subsistence fur seal harvest is assumed to be 
completed before the August spill. (By statute, the annual subsistence 
harvest must be completed by August 8, being extended only if sufficiently 
justified and approved. A proposal is expected to be published to delete the 
extension option [54 FR 23235].) Subsistence halibut fishing would be under- 
way as the spill hit, and probably would be terminated for that year. Con- 
mercial halibut fishing, being a longline operation rather than one using 
mets, could possibly be carried on during the winter months if the oil had 
sufficiently dissipated. Subsistence birding and egging likely would not be 
carried on because of the vast die off of marine and coastal birds, the effect 
of the spill on nesting, and the possible concern for egg contamination. 
Collection of intertidal resources would be terminated for at least that year, 
with the spill having inundated all reaches of the islands. The hunting of 
marine mammals would be curtailed during the duration of the spill, and 
probably would be limited thereafter if there were concern on the islands 
about the health or contamination of such mammals. 


In contrast to the other cases considered, the tenker spill here is instan- 
taneous and potentially inundates St. George as well as St. Paul Inland. 
Under this condition, it would not be possible for subsistence resources to be 
selectively interchanged between the island communities. Therefore, in the 
short term, subsistence harvests would be expected to be wiped out where 
marine and intertidal resources were concerned. Available resources would 
either be destroyed or damaged, or feared tc be used by local residents. In 
the long term, the level of effects on subsistence-resource harvests would 
the length of time such conditions prevailed (see effects level 
definitions, Table S-2)-—-most likely reaching a high (1-2 years) level, but 
possibly extending to a very high (2-5 years) level. The latter possibi.ity 
by the potential biological effects levels associated with 
marine mempmals, especially for fur seal, sea lion, and harbor seal, which ere 
mainstays of subsistence on the islends. 
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Effects om St. Lawrence Island and other parts of western Alaska are expected 
to be in the high case, with the possible exception of subsistence 
on Nunivak Island and elsewhere in the Yukon-Kuskokwim Delta region. 
Walrus, in their annual northern migration, could likely be affected by the 
but St. Lawrence Island residents would still be expected to 
acquire at least a measure of their annual walrus catch, as discussed in the 
base and high cases. Effects on walrus harvests should not last beyond the 
year the spill occurred. On Nwnivak Island, 30 days after the spill oil 
remnants are assumed to contact the south coast where seabird colonies and 
other marine resources could be affected. Considering the Exxon Valdez 
experience, if oil residue could be expected to remain in the water column 
well after 30 days, then oiling could be expected within the Yukon-Kuskikwin 
Delta region generally and possibly in regions further north. This would 
represent a continuation of the northeasterly direction expressed in the oil 
spill model. Nesting waterfowl and migratory birds, especially coastal 
breeding geese, could be effected if oiled by storm driven flooding or by 
foraging birds returning to their nests. In the case of coastal or migratory 
bird populations, however, a reduction in the availability or desirability for 
use of coastal or migratory birds and their eggs would last at least the year 
of the spill and possibly extend for several years thereafter. Other subsist- 
ence resources also could be affected, especially the herring that spawn off 
and Nelson Islands. The spawn and the subsistence herring harvest for 
would have been completed by the time remnant oil reache this area, 
roe-on-kelp herring offspring could be affected directly or indirectly 
were not able to rejuvenate in subsequent years. According to Pete 
than 100 metric tons of herring are taken yearly for subsistence 
the nine communities on Nelson Island. Those communities without 
salmon and without established bartering obligations would be 
fally effected by a reduction in availability or in desirability for use 
herring (see Fienup-Riorden, 1982, 1983). Effects on herring could have 
tantial material and social consequences because of its use as a winter 
staple in the subsistence diet of several communities locally and as a well- 
used resource in many other communities in the region. 
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Conclusion: The effect of a very large oil spill on subsistence-harvest 
patterns is expected to be VERY HIGH on the Pribilof Islands and in the 
Yukon-Kuskokwim delta region, MODERATE on St. Lawrence Island, LOW in 
Unalaska, and VERY LOW in .other parts of western Alaska. 


k. Effects on Sociocultural Systems: It is assumed that the 
subsistence fur seal harves. has been — — by the time of the spill in 


August. The ennual subsistence fur seal harvest normally takes place between 
the end of June and August 8. The tour groups orgenized through the 
Tanadgusix (St. Paul village) Corporation, which constitute the other major 
activity on the island at that time of the year, should be filling the King 
Eider Hotel. Assuming no significant stockpile of oil-spill-cleanup equipment 
and materiale exist on the island, the harbor and airport on St. Paul are 
aseuned to bn used to transport equipment, materials, supplies, and personnel 
to the epill site. (Even if there were a stockpile on the island, the equip- 
ment is assumed insufficient to cope with the magnitude of the spill.) The 
airport is aseumed to be the primary evenue for transporting cleanup equipment 
to St. Paul Island during the early stages of the spill since an inundation of 
the island by oil would make use of the harbor dangerous to the personnel and 
property involved. Given a lesser amount of oil affecting St. George Island, 
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it is possible that the harbor on St. George Island could be used to offload 
waterborne equipment and materials. These materials could then be trensported 
to St. Paul Island by barges or helicopters. 


The size of the spill and the international importance of the resources on the 
islands suggest that St. Paul Island can be expected to be invaded by an 
international community of print and television journalists, photographers, 
and animal welfare followers. Transient laborers would be discouraged by the 
cost of the air fare from traveling to the spill site to seek work, but there 
could be a considarable body of outside officials, technicians, and laborers 
cea the island at least until winter stalls cleanup efforts (possibly in - 
October or Nowember). It is assumed that the number of such individuals that 
mistt be on the island at aay one time could range from 50 to 500. An extens- 
ive use of ileal personnel, equipment (such as trucks, buses, and other 
mechanical ec ‘,..ent), and facilities (such as covered space for hous’ng, 
storage, comm. center, etc.) from the island is also assumed. 


Ae the oil-spill-cleanup event evolves, jobs should be made available for 
everyone living on the island willing and able to work. If jobs are not made 
availeble, this could be disruptive in itself, since residents likely would 
want to mobilize cleanup efforts anywey--doing this while others are being 
paid for their labor. Assuming local hire practices are used, however, this 
would provide an immediate source of disposable income for those participating 
in the cleanup, but could cause discord with those that choose not to partic- 
ipete in the cleanup. The intermingling of local and outside cleanup workers 
and the availability of disposable cash for recreational -wrsuits could 
produce a socially unstable environment in St. Paul and St. George. Other 
aspects of the cleanup event that could contribute to the disruption of 
sociocultural systems on the islands would include the irritability and 
possible sickness and depression caused by the stench of oil permeating living 
spaces 24 hours a day; the threat of fire in the early stages of the spill, 
especially at the St. Paul harbor; the congestion and limitation of space on 
aircraft at the airfield; the possible loss of income from being unable to 
commercially fish for halibut; the intense level of activity on the islands as 
@ result of cleanup efforts; .he need to deal with trespass issues (over 
Tanagusix Corporation lands) in the initial stages of organizing the cleanup 
effort; and the approach used by *h: agents for the spiller in attempting to 
compensate local residents for losses of resources and livelihood. 


Despite these disruptive «gents aid the effects realized to subsistence 
(discussed in the previous section), the chronic disruptive environment that 
envelopes the islands during and following cleanup should not persist such 
beyond 1 to 2 years and should not cause displacement of existing institutions 
that establish norms of social organization and community values. The Church, 
family~oriented social organizations, economy, and subsistence of the commun- 
ities on the Pribilof Islands should remain intact long after the spill event, 
yet it would remain in the memories of the islanders for some time to come. 


Effects on the sociocultural systems of Unalaska should not be as pronounced, 
since transshipment of equipment and materials is a normal part of the commun- 
ity’s economy and should take place during only a relatively short period of 
time. The same should be the case for the walrus hunters of Gambell and 
Savoonga on St. Lawrence Island. Effects on island subsistence from the spill 
should produce only periodic disruption to sociocultural systems during the 
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year of the spill but not cause restructuring social organization or cultural 
values. In the Yukor-Kuskokwim Delta region, effects on sociocultural systems 
could be more pronounced because of the potential 1 to 2 year duration of 
effects to their subsistence; likewise, these effects would not produce a 
threat of restructuring social organization or cultural values. Effects could 
include increased social discord and conflict brought about by feelings of 
depression over an event that confirmed closely held fears of major oil spill 
events. The presence of remnant oil in the tundra would be a lingering 
reminder of events occurring around them that were much beyond their ability 
to control. 

J 

Conclusion: The effect of a very large spill on sociocultural systems is 
expected to be MODERATE on the Pribilof Islands and in the Yukon-Kuskokwim 
Delta region, and VERY LOW in Unalaska and on St. Lawrence Island. 


1. Effects on Archaeological Resources: The Navarin Basin 
Sale 107 area does not contain any blocks located over significant landforms 
which have other than a low potential for archaeological site occurrance. 
Even if prehistoric resources existed in the sale area, the survival of these 
resources by burial in potentially undisturbed sediments is unlikely. There 
are areas containing a high probability of human habitation around the 
Pribilof Islands. Offshore archaeological resources would only be affected by 
oil distributed in the water column which reaches the bottom and contacts the 
resources. This appears unlikely considering the water depths of the sale 
area (about 100-2,000 m) and around the Pribilof Islands. The effects on a 
very large spill on offshore resources is expected to be low. 


Oil from a very large spill could adversely affect onshore archaeological 
resources and shipwrecks. Should a very large spill occur, St. Paul (land 
segment 146), and St. George (iand segment 147) would be contacted by 65 
percent and 1 percent of the oil remaining after 10 days, respectively. 
Historic sites such as bird rookeries and sealing grounds would be oiled 
resulting in diminished value as historic sites. Previous experience during 
such spills requires the cleanup procedures to include Federal and State 
consultation prior to beach cleanup with concurrence on acceptable cleanup 
procedures. Archaeological resources may be significantly altered bv cleanup 
activities. It is expected that the effects of a very iarge spill on onshore 
archaeological resources would be high. 


Conclusion: The effect of a very large spill on archaeological resources is 


expected to be HIGH. 


m. Effects on Land Use Plans and Coastal Management: 


(1) Effects on Land Use Plans: The effects on land use on 
St. Paul Island, resulting from a very large oil spill, are primarily assoc- 
iated with the following types of uses: (1) land requirements for the storage 
of oil spill equipment and materials and (2) housing needs of oil spill 
cleanup personnel. 


A very large spill of the magnitude envisioned would require a significant 
amount of oil-spill-cleanup-equipment and material. These materials would be 
transported to the cleanup sites through the St. Paul airport and harbor. The 
service base constructed at the airport to provide air-support facilities for 
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Meverin Basin development would be the offloading point for equipment and 
— The large amounts of cleanup equipment necessary would require 
= onsite-storage areas and covered space. These facilities would 
be constructed adjacent to the air support base or at harbor-area- 
| . Siting locations. In addition, a staging area adjacent to the harbor would 
_ @ivo be necessary. The construction of storage facilities for cleanup equip- 
meat would probably infringe on existing land uses adjacent to the airport and 
- harbor for the duration of cleanup activities. 


A spill of this magnitude would require a large number of cleanup personnel. 
as Transient labors seeking employment should be discouraged from traveling to 
J the Pribilof Islands by the high cost of airfare. As a result, a large body 
of unemployed, nonlocal workers seeking employment on St. Paul would not 
occur. However, a large number of outside officials, technicians, and laborers 
would be on the island until cleanup activities terminated for the winter. 
This body of personnel would require lodging and support services. Because of 
the limited amount of lodging and support facilities on St. Paul temporary 
facilities would have to be built or cleanup personnel could be housed onboard 


F » Support ships. 


> Conclusion: The effect of a very large spill on land use on St. Paul Island 
is expected to be HIGH. 


(2) Effects on Coastal Management: Effects considered in 
this section are those that would follow a very large oil spill; therefore, 
potential conflicts with the ACMP associated with initial siting decisions are 
not pertinent. Many decisions following the spill would be made on an emer- 
gency basis, and therefore exempt from the normal decisionmaking process. 
However, support facilities and housing modules placed in St. Paul and 
Unalaska probably would be located in conformance with the ACMP. For example, 
support facilities probably would be constructed adjacent to the airport or 
the seaport. These areas have been identified in the St. Paul CMP for this 
purpose. Moreover, the St. Paul CMP indicates that temporary residences and 
offices may be located outside the development corridor (St. Paul CMP Policy 5 
{d}), especially if they are constructed adjacent to or near existing develop- 
ment in the development corridor (St. Paul CMP Policy 4). 


New structures should be connected to municipal utility services when a 
connection is available (St. Paul CMP Policy 17). Again, this is likely to 
occur if services are available. However, it is unclear if demands for water 
and for sewage disposal can be met for this temporary surge. Water supply is 
@ concern on the island (St. Paul CMP, 1988), but the demand could be satis- 
fied by importing water or by desalinization. Sewage problems associated with 

* transient persons seeking employment should not be a problem. It is unlikely 

* that job seekers would descend upon St. Paul Island--travel to the island is 
expensive and the weather is not conducive to extended periods of camping. 
More likely, hiring would be done elsewhere, and the area of hiring would need 
to deal with the refuse and sewage problems generated by job seekers that do 
not have a place to live. 


Oil or oiled sorbants brought to St. Paul for transshipment or disposal would 
be subject to the St. Paul CMP. requirement that the mayor or city manager be 
notified of this activity directly by the ADEC and that the materials be 
disposed in conformance with State and Federal requirements (St. Paul CMP 
Policies 37 and 38). There should be no conflict with these requirements. 
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All the statewide standards and district policies relating to effects from an 
oil spill that were discussed in Section IV.B.m(2) are applicable for this 
analysis. These include statewide standards and district policies for sub- 
sistence, habitats, and air, land, and water quality. In addition to these, 
the Cenaliulriit policies and those from all district programs that pertain to 
commercial fishing may be applicable. Unlike the base case, the residents of 
Cenaliulriit would be affected by this catastrophic event. The CCMP has local 
“standards that address some of the potential psychological and social implica- 
tions of a major local cleanup effort. For example, it is determined that oil 
reaching the delta should be removed; those involved would need to be sensi- 
tive to the "Yupik way of life” and take measures to “minimize disruptive 
cultural contact" if the work attracts "a substantial number of non-Yupik to a 
traditional Yupik village" (CCMP 2.1 and 3.1). 


The level of effect for commercial fishing was raised from very low in the 
base case to very high in the event of a very large spill. The statewide 
standard for offshore habitats discussed in Section IV.B.m(2) identifies 
fishing as a primary use of the offshore area. In the event of a very large 
spill, this standard would not be met. The Aleutians East CRSA developed more 
specific policies to ensure the viability of commercial fishing. For example, 
commercial fishing interests must be notified “of the schedule and location 
of potential conflicts or physical obstructions which may impact or preclude 
commercial fishing opportunities or damage/contaminate fishing gear" (AECMP 
D-5.2). Im nearshore areas identified as Special Habitat Policy Areas, 
policies often restrict activities that would preclude or significantly 
interfere with commercial fishing activities. However, none of the commercial 
fishing operations within the Aleutians East district should be restricted as 
a result of this spill (Sec. IV.B.8) and the primary potential conflict would 
be with the statewide standard for offshore habitat. 


Conclusion: The very large spill would be expected to have a HIGH level of 
conflict with the statewide standards of the ACMP. 
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COORDINATION 


A. Development of the Froposal 


The Navarin Basin Sale 107 is one of the proposed offshore lease sales 
included in the Final 5-Year Oil and Gas Lease Sale Schedule. Official 
coordination with other government agencies, industry, and the public re- 
garding this proposal began in July 1983. At that time, MMS requested 
resource reports from all Federal agencies with expertise pertinent to the 
proposed sale area. On April 24, 1984, a Call for Information was published 
in the Federal er to request (1) expressions of industry interest in 
blocks within the area and (2) comments on environmental issues related . 
to possible oil and gas leasing in the area (Federal Register, 49 FR 17686, 
1984). Wine comments were received in response to the Call. 

‘ 
In July 1984, the Department of the Interior announced the selection of the 
entire Call area for environmental analysis and study in the EIS (11.4 million 
hectares). 


The approval of the 5-Year Oil and Gas Leasing Program Mid-1987 to Mid-1992 in 
July 1987 restructured the area of further study in the Navarin Basin Sale 107 
EIS. The area of further study contains 5,036 blocks of which 1,362 blocks 
are a part of the highlighted area, and this area is considered in Alternative 
VI of this EIS. 


B. Development of the Environmental Impact Statement 


During preparation of this EIS, Federal, State, and local government agencies; 
industry; special-interest groups; and the public were consulted to obtain 
descriptive information, to identify significant potential effects and issues, 
and to identify effective mitigating measures and reasonable alternatives to 
the proposal. The information received was used in preparing this EIS. 
Section I.F. of this EIS discusses the scoping process for this proposed lease 
sale. The following section lists organizations and individuals contacted by 
MMS prior to and during the preparation of this EIS. 


C. List of Contacts for Preparation and Review of the Environmental 
Impact Statement 


Federal, State, and local government agencies; academic institutions; indus- 
try; special-iuterest groups; and privace citizens were consulted prior to and 
during the preparation of this EIS. Many of the agencies, groups, and 
individuals contacted for information during preparation of the EIS are listed 
below. The EIS will be sent to all of the following for public review. 


Federal Agencies 


Department of Agriculture 
Forest Service 


Department of Commerce 
National Marine Fisheries Service 
National Marine Mammals Laboratory 
National Oceanic and Atmospheric Administration 
Office of Coastal Zone Management 
Office of Ecology and Environmental Conservation 
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of Defense 
we Air Force 
is Army Corps of Engineers 
Department of the Arny 
; Naval Operations, USN 
Departaent of Energy 
Alaska Field Office 
Economic Regulatory Administration 
Federal Energy Regulatory Commission 
Leasing Policy Development 
Office of Environmental Conservation 
Department of the Interior 
Bureau of Indian Affairs 
Bureau of Land Management 
Bureau of Mines 
Fish and Wildlife Service 
Geological Survey 
National Park Service 
Department of Transportation 
Coast Guard 
Federal Aviation Administration 
Department of the Treasury 
Environmental Protection Agency 


State of Alaska 


Department of Administration 

Department of Commerce and Economic Development 
' Department of Community and Regional Affairs 
Department of Environmental Conservation 
Department of Fish and Game 

Department of Health and Social Services 
Department of Labor 

Departeent of Natural Resources 

Department of Transportation and Public Facilities 
Office of Coastal Management 

Office of the Governor 

Office of Governmental Coordination 


Ci Vv and Native tions 


City of Nome 

Village of Alakanuk 
Village of Chefornak 
Village of Chevak 
Village of Emmonak 
Village of Gambell 


Village of Hooper Bay 
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— SB. F Village of Scammon Bay 
_—s—s Lage of Sheldon's Point 


Village of Toksook Bay 

Village of Tununak 

Village of Unalakleet 

Aleutian/Pribilof Islands Association, Inc. 
Bering Straits Native Coporation 

Nuneam Kitlutsisti 

Tanadgusix Corporation 

Kawerak, Inc. 

Cealiulriit Coastal Management District 


_ Alaska 011 and Gas Association 
ARCO Alaska, Inc. 
Bering Sea Fisherman's Association 


Marathon 011 
Northern Alaska Environmental Center 


D. Contributing Authors and Supporting Staff Members 


t Au 

. en, 1 Planner 
Dan Benfield, Endangered Species Specialist 
Joel Hubbard, Wildlife Biologist 
Maureen McCrea, Social Science Analyst 
Sharon Rathbun, Paralegal Specialist 
Luke Sherman, Economist 
Caryn Smith, Oceanograr** 
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I. Resource Assessment Methodology 


Estimates of potentia! quantities of undiscovered oi] andgas are vital to 
essential long-range national planning. The Federal Government’s offshore oi] 
and gas leas*ag program depends in part on projections of the potential 
amourts of undiscovered hydrocarbon resources on the Outer Continental Shelf 
(OCS) and estimates of those resources which may be technologically and 
economically recoverable. The pace of discovery and development of these 
resources affects national security, the economic health of a large sector of 
the economy, the balance of trade, and many other important national issues. 


The Minerals Management Service (MMS) develops estimates of the 
undiscovered oil and gas resource base and economically recoverable 
undiscovered hydrocarbons in support of the OCS leasing program. These 
estimates are used in a number of public and internal documents related to 
leasing, such as sale-specific Environmental Impact Statements (EIS), 
Secretarial Issue Documents (SID), the Biennial Report to Congress 
(Section 606, OCS Lands Act), formulation of the 5-Year Leasing Program, 
and technical publications. 


The EIS’s for specific lease sales and events such as the development of a 
5-Year Leasing Program use the estimates as a basis for analyzing 
potential environmental impacts of a proposed activity e.g., oi] spill 
risk analysis, sale alternatives and deferral options, or any other 
requirement for which the potential resources in specific zrwas may serve 
as the basis for evaluating potential actions. In the SID, estimates of 
the amounts and locations of potential resource are used to assist the 
Secretary of the Interior in balancing the economic benefits of 
development against the environmental consequences resulting from the 
leasing of offshore areas for petroleum exploration and development. 
Estimates provided in the Biennial Report to Congress may be used by the 
legislative branch and others for national strategic and economic planning 
purposes. 


Estimating the undiscovered resource base and economically recoverable 
amounts of oil and gas remaining to be discovered on the OCS is a 
difficult task because of the uncertainties inherent in the process. The 
actual existence of hydrocarbon accumulations is not known with certainty 
prior to exploratory drilling. The only information concerning the 
existence of a potential producing field is derived from inferences, 
extrapolations, and subjective judgments. Geophysical data provide clues 
as to the existence and location of possible traps (prospects) and their 
general dimensions, but geologic data on the quality of any potential 
reservoir rocks or source materials is usually absent. Generally, until 
drilling operations commence, no data will be available on the nature and 
distribution of included hydrocarbons, or indeed whether hydrocarbons are 
present at all. Obviously, an exact prediction of resource quantities 
under such circumstances is impossible because the uncertainties in the 
input data set translate directly to uncertaintigs fin) the estimates. 
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Two main types of undiscovered resource estimates are commonly used, 
conditional and risked, each responding to different needs. Conditional, 
undiscovered resource estimates represent the amount of resources 
anticipated if a certain condition exists, the condition being that 
recoverable quantities of oil and/or gas are present in the area of study. 
In other words, if oi] and/or gas are found to exist in an area, the 
conditional estimates represent the amount of hydrocarbons determined to 
be ultimately recoverable. These estimates are used, for instance, to 
assess the potential environmental impacts in an area if leasing, 
exploration, development, and production were to occur; the condition that 
hydrocarbons exist must be assumed, otherwise impacts would not be a 
concern. 


However, if the economic value of a resource is being considered, 
conditional estimates are not the appropriate measure. In these cases, 
such as the economic analyses prepared for sale-specific SID’s, the 
resource estimates must incorporate the probability (or risk, which is 
often extremely high in frontier areas) that recnverable hydrocarbons may 
not be present in the entire area. The conditional estimates are modified 
by consideration of this probability that recoverable resources do not 
exist (that is, factoring in the risk) and are then said to be risked 
resource estimates. 


Considering the uncertainty of geologic and engineering variables 
associated with hydrocarbon traps, resource estimates are usually 
presented as a range or distribution of values; reporting just one value 
lends a false sense of precision to the estimate. If a single estimate is 
required, the mean value of the distribution of possible values is the 
single best indicator of central tendency, since it reflects both the 
probability and magnitude of the estimates. The mean, also known as the 
expected value, is the arithmetic average of all values in the 
distribution. It is not the "most likely" estimate. The most likely 
estimate is a probability-weighted average called the mode. Another 
indicator is the median, which is the value that divides a probability 
distribution into two equal parts; it corresponds to the 50th percentile 
on a cumulative frequency distribution. The figure below is a diagram 
depicting these three measures on a sample probability density curve. The 
95 percent estimate shown on the graph indicates a low estimate having a 
19-in-20 chance that the actual amount will be greater. The 5 percent 
value is a high estimate with a l-in-20 likelihood that the actual amount 
will be greater. 


ott 


The resource estimation process used by the MMS to generate estimates 
under conditions of uncertainty, incorporates a computer program called 
PRESTO (Probabilistic Resource ESTimates Offshore). This model provides 
MMS with a range of estimates, both conditional and risked. 


The model is objective and utilizes a large ~eieg and geophysical 
data base, not only from the offshore areas but also from onshore and 
offshore State lands. The results produced from the model are 
reproducible and updatable. This allows new data or new interpretations 
to have a quantifiable effect on the resource estimates. Results are 
presented as ranges of values rather than as single-point estimates, so 
that useful limits can be provided for planning purposes. The model is 
also functional under a wide range of uncertainty since our knowledge of 
potential offshore petroleum provinces varies from considerable to general 
regional knowledge. 


The current PRESTO model is in its third generation and incorporates many 
new, state-of-the-art enhancements. The program uses the types of 
geologic and geophysical data normally used by the oi] industry to locate 
and define potential hydrocarbon-bearing geologic features. These data 
are analyzed, interpreted, and eventually refined to a set of input values 
which numerically model all potential prospects in the study area. 


Since these input values are rarely exactly know, uncertainty is accounted 
for by range-of-values estimation, i.e., the inputs for variables can be 
entered as distributions over an appropriate range of possible values with 
associated probabilities of occurrence. The variables used to define 
prospects and their resource potential are: 

1. areal extent (acres), 

2. zone pay thickness (feet), 


3. oi] recovery factor (stock tank barrels/acre-feet), 


4. gas recovery factor (thousand cubic feet/acre-feet), 


A-3 512 


5. proportion (PROP) of the zone pay thickness consisting of gas, 


6. solution gas-to-oil ratio (standard cubic feet/stock tank 
barrel), and 


7. condensate yield (stock tank barrels/million cubic feet of gas). 


Dependencies among these input variables can be specified where 
appropriate. Two other zone properties that may be specified are (1) 
probability of al] oi] (OPROB) and (2) probability of all gas (GPROB) for 
each zone. 


Before calculating resources, the model first uses the input geologic 
risks to determine if hydrocarbons are present in eacii specific prospect. 
Next it determines whether a reservoir contains all oil, all gas, or both 
(by using OPROB, GPROB, PROP). PRESTO then calculates volumes of oil, 
associated and nonassociated gas, condensate and solution gas, as 
appropriate, ‘or all hydrocarbon-bearing prospects on each trial by the 
following equations: 


1. volume of oi], barrels = (acres) (thickness)(1-PROP)(oil recovery 
factor), 


2. volume of nonassociated and associated gas, million cubic feet = 
(acres) (thickness) (PROP)(gas recovery factor)(.001), 


3. volume of condensate, barrels = (condensate yield) (nonassociated 
and associated gas), and 


4. volume of solution gas, thousand cubic feet = (gas-to-oil ratio) 
(oil, barrels)(.001). 


Using the above set of inputs as the basis for estimates of resource 
volumes, the program uses sophisticated statistical sampling techniques to 
calculate resources. Since each input can be represented by a 
distribution of values, one point on the distribution for each variable is 
randomly sampled and the selected values are entered into the volumetric 
equations to solve for resource amounts. This process is called a 
"drilling simulation trial" or “pass” and can be repeated as many as 
10,000 times. On each of these trials, the mode] simulates a state of 
nature by “discovering” which prospects will be hydrocarbon-bearing by 
using input risks to simulate drilling of each prospect. 


To determine the number of trials in which a prospect or zone contributes 
to the total, the model uses a risk assessment considered at four levels: 
zone, prospect, basin (or play), and area (or basin}. The evaluator must 
enter risk values which measure the probability that the prospect or zones 
within a prospect will be dry and the overall probability that the basin 
(and area) may be dry. 
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Additional estimates of minimum economic field size for each prospect, and 
minimum economic basin and area reserves (in barrels of oil equivalent 
(BOE) are required to determine the portion of the undiscovered resource 
base that is economically recoverable. Minimum economic field sizes are 
calculated exogenously through use of a discounted cash flow (DCF) model. 
They represent the smallest resource amount which would balance 
development and operating costs (including transportation costs for the 
gathering system) for a prospect and yield a minimum rate of return. The 
minimum economic field size is tailored to the prospect, considering 
factors such as water depth, distance from shore, depth to the potential 
pay horizon, and current and projected economic conditions. 


PRESTO develops estimates of economically recoverable resources on a trial 
by comparing the calculated resource volumes of each successful prospect 
to the minimum economic field size. The gas volumes calculated for a 
prospect are converted to a volume of oi] equivalent on the basis of 
— or economic equivalency and then added to the oi] volume to yield a 
total BOE for the prospect. If the calculated prospect resource volume in 
BOE exceeds the minimum economic field size, the prospect is considered to 
be economically viable and its resources contribute to the total. If the 
calculated prospect resources are less than the minimum economic field 
size, then the prospect is considered noncommercial and its resources are 
set equal to zero for that trial. Resource amounts greater than the 
minimum economic field size for prospects within a basin are aggregated on 
each trial and compared to a minimum economic basin reserve. The minimum 
economic basin reserve, also calculated exogenously, is the minimum amount 
of resources necessary to justify a regional production infrastructure in 
a basin. Finally, resource amounts for all basins in an area on a given 
trial are compared to a minimum economic area reserve to determine whether 
enough resources are present to justify production facilities for the 
area. This feature is more appropriate for frontier areas than for mature 
areas with an existing infrastructure. 


When the specified number of trials is completed for either the 
undiscovered resource base or economically recoverable estimates, the 
solutions of each trial are sorted and ranked and the results are defined . 
by distributions of solutions. Thus, the full range of possible 
volumetric solutions are represented by a single curve with each point on 
the distribution having an equal probability of occurrence. PRESTO 
outputs include both conditional and risked distributions. Since the 
output of PRESTO is a distribution of resource estimates, for convenience, 
the results are usually reported using only the mean value and the 5th and 
95th percentiles. The 5th percentile can be considered a high estimate 
where there is a 5-percent chance of that amount or more occurring, the 
95th as a low estimate where there is a 95 percent chance of that amount 
or more occurring, and the mean is the average value of all trials. 


An important number associated with ccnditional estimates is the marginal 
probability. The condition is quantified by assigning it a numerical 
value (the marginal probability (MP)). The MP is a measure of the 
probability that hydrocarbons exist im an area and is represented as a 
decimal fraction. (For economically recoverable resources, the MP is a 
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measure of the probability that commercial hydrocarbons exist in the 
area.) A MP of 1.00 indicates certainty of hydrocarbon occurrence in the 
area; a MP of zero indicates no chance whatsoever. The MP applies to the 
entire conditional distribution. As an example, consider an area having a 
MP equal to 0.25. This means that the area has a 25 percent chance of 
containing a hydrocarbon accumulation. If hydrocarbons do exist, then the 
conditional distribution represents the range of possible values. By 
removing the condition and incorporating the risk that the entire area may 
be barren of hydrocarbons, the estimates are said to be risked. 


The following graphs illustrate conditional and risked resource 
distributions. Cumulative percentages are given on the vertical axis and 
oi] volumes on the horizontal axis. The conditional curve has a ° 
corresponding MP of 0.25 and if hydrocarbons do exist, the conditional 
curve displays the calculated range of values. It can be seen on the 
conditional curve that the 50th percentile corresponds to 2.9 billion 
barrels of oil, i.e., there is a 50 percent probability that at least 
2.9 BBO will be found if there are accumulations of oi] present in the 
area (the mean or average value is 2.8 BBO which corresponds to the 54th 
percentile in this case). The graph on the right shows the risked 
distribution of estimates. Note that the risked mean estimate is only .7 
BBO (.25 x 2.8), reflecting the low probability of success in this 
hypothetical area. The risked curve also shows the chance of resource 
amounts being greater than or equal to zero is 25 percent (corresponding 
to the MP); there is a 75 percent chance the area is dry. 


\oo- Conditional mean = 2.0 BU — 


Conditional probability = 0.25 greater than 


or equal to 56 or equal to ps5. 
o- 1 5 ae 


6 29 5.8 29 38 
Estinated volune of of, BDU Estinated volune.of of, BBU 


Conditional resource estimates are constrained by a number of statistical 
caveats which are not intuitive. PRESTO calculates planning area resource 
estimates (or any subset such as an alternative sale configuration) by 
statistically aggregating the estimates of resources in each individual 
prospect. It does not follow, however, that the total planning area 
estimate is the arithmetic sum of the prospect estimates. This is because 
each prospect has a different condition (i.e., the chance that 
hydrocarbons occur in the og ge be Prospect resources can be aggregated 
to planning area totals only by rerunning the program using all prospect 
ey and are any required risk adjustments. 

The conditional mean multiplied by the MP yields the risked mean, i.e., 
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the average value factoring in the potential risk of no hydrocarbons 
existing in the area. However, this is statistically valid only for the 
mean value; the 5th and 95th percentiles cannot be multiplied by the MP 
for risked 5th and 95th percentiles. (The 5th and 95th percentiles on the 
conditional distribution, when multiplied by the marginal probability, 
will correspond to different percentiles on the risked distribution.) 


The risked mean values can be added or subtracted. However, conditional 
means are not additive; conditional or risked percentile estimates (such 
as the 5th and 95th percentile estimates) cannot be added or subtracted. 
Risked mean resource values are most useful in comparing different areas 
for ranking purposes. However, as mentioned earlier, it is the 

— * and not the risked mean that is the amount anticipated if 
recoverable (or commercial) quantities of oi] and gas occur in nature. 
The following example illustrates the essential difference between the two 
types of estimates and the need to consider both in making 

informedj ts and decisions. Two areas have been assessed, resulting 
in very different conditional mean resource levels and marginal 
probabilities. 


Conditional Mean Risked Mean 
_(Million BBLS) MP. = __{Mil lion BBLS) 
Area A 4,000 .10 100 
Area B 125 .80 100 


The risked mean values calculated for both areas are the same. However, 
Area A has a larger potential (eight times larger than Area B), with only 
a small chance (10 percent) of hydrocarbons existing in the area. If Area 
B contains hydroca s, the average amount anticipated is much smaller, 
but ee of hydrocarbons existing in the area is greater (80 
percent). 


The distinction between conditional and risked results is further 
illustrated by the following example. The undiscovered resource base for 
a fictitious OCS basin is estimated to be between 1 and 7 billion barrels 
of oi] with an average .f 3 billion barrels if oi] is present in the 
basin. However, it is estimated that there is only a 25 percent chance 
that this condition will be met (oi) present in the basin). In other 
words, if there were 100 basins in the world similar to this fictitious 
basin, 75 would be dry and 25 would contain oi]. The 25 basins containing 
01] would each have between 1 and 7 billion barrels with the average size 
being 3 billion barrels. The average amount found in the 100 basins would 
be reported as 750 million barrels. This is the “risked mean" estimate. 
Therefore, based on current geologic, engineering, and economic knowledge, 
if this one fictitious basin is fully explored and oi] is found, the 
amount found will be between 1 and 7 billion barrels with an average value 
of 3 billion barrels. Thre is, however, only a 25 percent chance of oi] 
being present, so the risked mean estimate is reported at 750 million 
barrels. In actuality, che amount found would be either zero or between | 
and 7 billion barrei: zad not the risked mean estimate of 750 million 
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barrels. 


Categories of Resource Estimates 


Various categories of undiscovered resource estimates, each responding to 
a different question or need, can be developed using the models and 
methodologies described above. These estimates can be derived from a 
baseline data set comprised of all prospects in the area. These resource 
estimates form a nested hierarchy, where each estimate is a subset of 
previous estimates. 


Planning Area Estimate 
(Undiscovered Resource Base) 


Planning Area Estimate 
(Economically Recoverable) 


Sale Area Estimate 
(Economically Recoverable) 


Economically Recoverable 
Resources Estimated to be 
Leased Due to Sale 


Resources Estimated to be 

Leased Due to Alternative 
Sale Configurations 

(or Deferral/Deletion Options) 


are the top tier of undiscovered resource 
estimates. These estimates are for policy guidance and as such, they are 
broad and all encompassing in nature. They are used, for example, to 
develop the 5-Year Leasing Program and the Biennial Report to Congress 
(Section 605, OCS Lands Act). These estimates include both prospects 
identified through interpretation of geologic and geophysical data and 
prospects postulated A the ay nt ge of ne tg — trends into areas 
having scant data. also include adjustments for the fact that 
current exploration J s and analyses are not perfect in identifying al] 
potential accumulations. 


The undiscovered resource base includes estimated quantities of oi] and 
gas resources which can physically be produced at the surface by 
conventional technological means, without regard to any economic 
constraints. Planning area estimates that are described as economically 
recoverable include resources only from those prospects that are o 
sufficient size to be economically producible and mar stable, based on 
— and projected economic conditions and foreseeable technological 
s 


For the Navarin Planning Area, the undiscovered economically recoverable 
estimates follow: 
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Navarin Planning Area 


0i1 Gas 
(Billion Barrels) (Trillion Cubic Feet) 
Conditional 
95th Percentile 0.17 0.00 
Mean 1.14 0.00 
5th Percentlle 4.95 0.00 
Marginal Probability = 0.03 
Risked 
95th Percentile 0.00 0.00 
Mean 0.03 0.00 
5th Percentile 0.00 0.00 


(Although estimates are shown at the 95th percentile, 5th percentile, and 
mean cases, these are only three possible numbers from a full and 
continuous distribution of possible values. The figure below shows a 
conditional distribution for the economically recoverable resources, in 
barrels of oi] equivalent. Gas volumes are converted to barrels of oi] on 
an energy equivalent basis and then added to the oi] volume. One barre! 
of oi] equivalent equals 5.62 Mcf of gas based on 5,800,000 Btu/barre! and 
1,032 Btu/cu ft of gas. Every point on these curves is equally likely to 
occur. However, the low and high estimates indicate the range of possible 
values and the conditional mean represents the average amount anticipated, 
given that recoverable hydrocarbons exist in at least one of the prospects 
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sale_Area Estimates are prepared to comply with sale-specific analytical 
requirements related to environmental analyses and cost/benefit studies. 
Oftentimes the area offered for lease is smaller than the entire planning 


area. Therefore, prospects lying outside of the proposed sale area must 
be deleted from the assessment. — estimates are undiscovered, 


economically recoverable resources which are based on current economic and 
technological conditions and projections. Since these estimates are more 
area-specific and of nearer term use than planning area estimates, 


postulated (unmapped) prospects generally are not included, except where 
justified on a case-by-case basis. Economically recoverable resource 
estimates for the entire area offered for lease in the proposed 

Navarin, Sale 107 are shown beiuw: 


Navarin Sale Area 


011 Gas 
(Billion Barrels) (Trillion Cubic Feet) 
Conditional 
95th Percentile 0.12 0.00 
Mean 0.90 0.00 
5th Percentile 4.32 0.00 
Marginal Probability « 0.03 
Risked 
95th Percentile 0.00 0.00 
Mean 0.03 0.00 
5th Percentile 0.00 0.00 


The sale area estimates represent the amount of undiscovered economically 
recoverable resources offered for lease. The Resources Batimated ta be 
Leased ay teeny an assessment by MMS of the asount of resources which 
would be leased, discovered, and produced as a result of the sale and, 
therefore, the amount upon which the impact analysis is to be based. For 
proposed Sale 107, MMS considered previous leasing rates, industry 
interest, prospect distribution, economic and technological 


considerations, and infrastructure distribution to determine the resources 
estimated to be leased. 


Low, base, and high case estimates are developed to analyze the range of 
possible outcomes which could result from holding the proposed sale, as 
explained further in Section II], Rationale for Multiple Scenarios. 


To arrive at the base case estimate, a judgement is made as to what 

ag meg of the unleased conditional mean oi] resources is expected to 
leased and developed. Some of the major considerations in the judgment 

procesc include (but are not limited to) the quality of the prospects, 

their locations, reservoir and water depths, and historic patterns from 

previous sales. For the prospects that are expected to be developed, an 
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estimate is made as to what percentage of resources these prospects 
contribute to the unleased mean resource. However, the resources for each 
developable prospect are conditional resources with varying marginal 
probabilities, and therefore cannot be used directly in the process. For 
this purpose, risked resources can be used because the probabilities that 
resources do not exist have been factored into each prospect. Therefore, 
the risked resources are normalized and have the same condition. It 
follows that by using the risked resources for the prospects, an estimate 
can be made as to what percentage the developable prospects contribute to 
the risked mean. This percen is then applied to the unleased 
conditional mean to arrive at base case volume. An estimate was made 
that the prospects that are expected to be leased ani developed represent 
approximately 50 percent of the visked mean. 


This factor was then applied to the unleased conditional 
the base case estimate 0.90 billion barrels of oi] X 0.50 = 
barrels of oi1). 


This factor was also applied to other levels of the resource distribution 
for the high case estimate. This factor was applied to the unleased 
conditional 5 percent volume to arrive at the high case estimate 4.32 
billion barrels of of] X 0.50 = 2.16 billion barrels of oi1). 


For the low case, leased acreage will be drilled, but no development wil! 
occur. Low case estimates are uneconomic because they are below the 
minimum economic field size. 


an to arrive at 
0.45 billion 


Low Case* 0.06 0.00 
Base Case 0.45 0.00 
High Case 2.16 0.00 
Marginal Probability « 0.03 


* The low case is uneconomic. 


Resource estimates are also eee for Alternative sale Configurations 
or Deferral/Deletion Options). se estimates allow comparison of the 


sal and the various sale alternatives, using procedures developed to 
estimate the relative resource contribution of each alternative. To make 
this comparison, the analysis of the sale area alternatives is based on 
the same condition as the Proposal, that is, tat economically recoverable 
resources exist in the sale area. Therefore, each aiternative has the 
same marginal probability as the sale area. The alternative estimates are 
based on the prospect data set used for the resources estimated to be 
leased at the base case. Risked resource estimates are developed for each 
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prospect and used to compute the relative contribution of the prospects 
for each alternative. Risked resources for prospects located in deferred 
areas, outside of the alternative, are deleted from the base case 
estimate. The resultant total risked estimate for the alternative is then 
divided by the marginal probability to obtain the conditional amount shown 
below. This amount can then be compared to the amount estimated to be 
a + the Proposal to determine the relative effects of the 
ternative. 


The following resource estimates have been prepared for Sale 107 
Alternatives: 


St. Matthew island 


Base Case 0.45 0.00 
5-Year Leasing Program 0.45 0.00 
Highlighted Subarea 
Base Case 
200 Meter Isobath Base 0.00* 0.00 
Case 


Marginal probability 
for all alternatives = 0.03 


* Al the 200 Meter Isobath Alternative has a three percent chance of 
= te ae s being present, none are expected to be developed and 
p : 


The procedures used to determine these different categories of resource 
estimates are simitsr in all cases. While subjectivity exists in 
determining i s and which prospects are likely to be leased, judgments 
are consistently applied by specialists in each discipline. For example, 
inputs such as acreage and net pay are provided by geologists, reservoir 
engineering parameters are estimated by petroleum engineers, and so forth. 
The advantages of the mode) are that subjective judgments of subject 
matter experts are handied in an objective manner and written 
documentation of the various judgments is provided so that the estimates 
can be readily updated in the future as new information and 
interpretations become available. 


‘ 
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III .Rationale for Multiple Scenarios in 
Environmental Impact Statements (EIS’s) 


Estimates of remaining undiscovered, economically recoverable oi! and gas 
in a proposed sale area are rted in EIS’s to provide the basis for an 
assessment of the environmental, social, ard economic impacts which might 
realistically be assumed to result from a specific sale. Resource 
estimates serve as the focus of the assumed exploration and development 
activities that are fundamental to a rigorous assessment of the potential 
effects of a proposed sale. 


Formerly, the impact analyses for sales were conducted on the conditional 
mean sale area resource (except in the Gulf of Mexico) with a much 
abridged high (Sth percentile) and low (95th percentile) case analysis 
separated from the primary analysis. The assumption that the tota! 
resources estimated to be present in the sale area would be leased, 
developed, and produced as a result of the sale overstated the level of 
activity that would result. Since the bulk of the analysis involved the 
mean resource, a perception developed among some readers that this amount 
of resource would, in fact, be discovered and produced. This and the 
resulting estimates of subsequent exploration and development activities 
acquired a validity some readers that generally could not be 
supported by the available leasing data. Tle uncertainty inherent in the 
estimates and by inference in the complex series of environmental, 
economic, and social effects predicated on them needed to be emphasized. 
izing the inherent uncertainty associated with resource estimates, 
the EIS includes an analysis of a range of potential outcomes as 
represented by three distinct scenarios. This procedure acknowledges the 
uncertainties associated with estimating the amounts of resources which 
will be leased and emphasizes that the resource estimates reflect a range 
of possibilities. The limits of the range of resources are constrained by 
a low case and a high case, both of which represent realistic levels of 
exploration and development activity. Within the range is a base case 
estimate of resources which are believed likely to be leased, developed, 
and produced as a result of the sate. The tow, base, and high cases and 
their attendant impacts are presented in the EIS for the proposed action. 


The low case presented in EIS’s is used in frontier planning areas where 
there is a high probability that commercially exploitable resources do not 
exist and development activities may not occur as a consequence of 

a a Theref, -, for most frontier planning areas, the low case 
analysis considers impacts associated with industry efforts related only 
to exploratory activities because the amount estimated is usually below 
that which would be economic to produce. However, in the event that 
resour-e estimates for the low case justify commercial development, then 
development and production will be included in che low case scenario and 
analyzed. The low case is used in all areas except the Gulf of Mexico and 
Southern California which have established production or significant 
discoveries which may lead to production. 


The base case includes undiscovered csours*s est mated to be leased, 
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developed, and produced, assuming that hydrocarbons exist in the area 
(i.e., a conditional estimate), and an estimate of the exploration, 
development, production, and transportation activities appropriate to that 
level of resources. 


and if the sale occurs as proposed. Most of the anai:tical 
effort is focused on the base case because it represents the resource 
quantity that is expected to be found and developed as a result of the 
sale if hydrocarbons are present in economic volumes in the sale area. 
Post-exploration NEPA analysis is obviously pointless if commercial oi] 
and/or gas does not exist; therefore, the base and high case resources are 
reported as conditional estimates because these estimates assume that 
economically recoverable hydrocarbons exist and will be discovered, 
developed, produced, and transported to th: market. The base case 
estimate reflects the following: successes or failures since the previous 
sales in a planning area; previous leasing rates; perceived industry 
interest; costs associated with exploration and development; existing 
infrastructure to transport oi] or gas to market; and so forth. 


The high case is an estimate of a significantly higher level of resource 
recovery and attendant exploration and d«velopment activity which could 
result from leasing more acreage than may occur in the base case, or which 
could result from the discoveries of larger oi] and gas accumulations than 
estimated under the base case assumptions. The high case estimate is a 
larger but still reasonable quantity of resources which very likely 
produce distinctly different impacts. Ordinarily, the effects of this 
scenario would be higher than those of the base case because they are 
predicated on more and larger discoveries. It represents a more 
optimistic scenario and assumes higher than expected leasing rates, 
favorable geologic conditions, or improved economics. 


An examination of these three levels of resources and subsequent 
development will cover the range of probable outcomes and impacts which 
could be anticipated to occur as a result of a sale. 


The object of the three-case analysis (base and high cases only in mature, 
producing planning areas) is to scrutinize a spectrum of activity levels, 
rather than to assess a single scenario which can change because specific 
estimates change during the 2- to 3-year prelease process. Representing 
resource estimates as a range recognizes the uncertainties associated with 
the estimation methodologies and allows some flexibility if the estimates 
should change. 


Regional offices develop base case resource estimates consistent with the 
data avsilable to them. The Gulf of Mexico Region uses a historical 
approach which derives the base case from a rigorous analysis of past 
leasing rates. The result is a time-dependent decline in rescurce volume 
for a succession of sales, wherein each sale is assumed to contribute a 
pe of the total planning area resource. Other Regions use (with 
variations) a methodology which extracts and aggregates the resource 
volumes of those prospects considered most attractive from the PRESTO data 
base. These prospects usually have high industry interest and are the 


523 A-14 


IV. 


most likely to yield the hiyhest rate of financial return by reason of 
size, distance from shore, proximity to transportation infrastructure, 
water depth, etc., and are thus the most likely to be leased as a result 
of the sale. 


Exploration and Development Scenarios 


Infrastructure for each Environmental Impact Statement (EIS) scenario 
Ns base, and high cases) is estimated for the Exploration and 

opment — rt based on the amounts of conditional resources 
estimated to be leased and subsequently discovered and developed. An 
exploration-only scenario results when there is an insufficient quantity 
of resources in the low case to justify development but only an 
exploration effort is carried out. The E&D Report is composed of 
timetables with the yearly numbers of successful and unsuccessful 
exploration, delineation, and production wells for oi] and gas, the number 
of platforms, oi] and gas pipeline miles and production schedules. The E&D 
infrastructure is estimated using methodologies which are specific to each 
Minerals yen won: Service ion and which are based on the amount of 
historical information available, evaluator’s professional judgment, and 
the geologic, ineering, and economic uncertainties associated with each 
sale area. An EIS impact analysis based on these three distinct scenarios 
that are derived from a range of resource estimates, provides decision- 
makers with a realistic assessment of the consequences of leasing. 


Resource Estimates for Cumulative Analysis 


In August 1969, the U.S. Geological Survey and the Minerals Management 
Service published the National 01] and Gas Resource Assessment (NOGRA) of 
the undiscovered conventionally recoverable oi] and natural gas resources 
of the United States. It considered new geological, technological, and 
economic information and uses more definitive methods of resource 
appraisal than previous assessments. The assessment was conducted over a 
period of more than 2 years and reflects data and information available as 
of January 1, 1987. 


The NOGRA is the basis for the generation of both the sale area resource 
estimates and the cumulative case resource estimate. The cumulative case 
number will be arrived at by use of a probabilistic method (known as the 
USGS Crove111i model) which will yield a range of values. The methodology 
aggregates distributions (not —N point estimates) while honoring the 
marginal probabilities for each of those distributions. 


Conditional resource estimates are not directly comparable between 
ben areas since they are generally based on different marginal 
ities. A regional or subregional resource estimate derived from 

the NOGRA will be provided for the cumulative case analysis for individual 
lease sale EIS’s. This resource estimate takes into consideration the 
different marginal ilittes of each planning area. It provides a 
resource estimate that gives a better indication of the likelihood of oi] 
and activities occurring within the region or subregion over the life 
of proposal, and provides consistency in the cumulative analys‘s from 
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one EIS to the next in the region or subregion. 


For the purposes of EIS analysis, conditional mean resource estimates 
derived for any subregion assume that the sales on the 5-Year Schedule in 
that subregion will result in exploration, development, and production. 
Although a precise schedule will not be developed for when that activity 
will occur, it is logical to assume that some exploration and/or 
development could occur from more than one sale in the subregion at the 
same time, and this could continue throughout the life of those saies. 


The cumulative number will remain the same until the NOGRA is changed. 
Consequently, the analysis of the cumulative case for a sale in a given 

ion or subregion will be similar for all other sales in that region or 

ion, provided the NOGRA does not change. There will likely be some 

differences in the discussion of the contribution of the proposal to 
cumulative i ts from EIS-to-EIS. This will provide a consistent 
analysis of cumulative case for all sales on the 5-Year Schedule in a 
— region or subregion. This avoids the problem of using a different 

is for the cumulative analysis in a given area from one EIS to the 
= which would result in inconsistent, conflicting analyses in the 

8. 


The cumulative resources for the Bering Subregion are as follows: 


Conditional 
95th Percentile 0.14 0.00 
Mean 1.72 0.00 
5th Percentile 5.87 0.00 

Marginal Probability = 0.03 

Risked 
95th Percentile 0.00 0.00 
Mean 0.06 0.00 
5th Percentile 0.00 0.00 


SALE 107 NAVARIN 
Exploration and Development Report 


Scenarios 


Three scenario schedules for the Proposed Sale Area of figure 1 are 
attached. The first schedule shows a low case, the second a base case, 
the third a high case. The base case is designed for oi] discoveries 
totaling 450 million barrels (0.45 BBO), the high case for 2,160 million 
barrels (2.16 BBO). 


The mean cumulative case will combine exploration and development efforts 
from each of four planning areas, including the Norton Basin, Navarin 
Basin St. George Basin, and the North Aleutian Basin. The table below 
outlii 2s the most economically viable transportation mechanism as well as 
the preferred location for shorebase facilities. 


PLANNING AREA SHOREBASE FACILITY TRANSPORTATION MECHANISM 
Navarin Basin St. Paul Pipeline or Offshore Loading 
Norton Basin Nome Pipeline or Offshere Loading 
St. Basin Makushin Pipeline 

N. Aleutian Basin Balboa Bay Pipeline 


The mean cumulative case with 1,720 million barrels oi] resource 

(1.72 BBO), is ammed for 16 exploratory wells, 9 delineation wells, 
six production +g forms and 336 development wells, one-fourth of which 
are assumed to service wells. 


The most likely exploration rigs for Sale 107 will be semi-submersibles. 
Exploration activity during the winter ice season is unlikely, but may be 
possible with drillships using icebreaker support. A support base for 
exploration will probably be at Dutch Harbor, with an emergency supply 
barge stationed off St. Matthew Island. 


Production platforms would be the Cook Inlet types designed with a minimum 
of leg bracing at sea level to minimize floating first-year ice problems. 
Subsea completions will be used in conjunction with platforms where 
reservoir characteristics and economics allow. Service wells on oi] 
platforms might utilize up to one-fourth of total wells. 


Gas production is presently uneconomic in all cases, —— it must be 
marketed on the U.S. West Coast. The cost of platforms, wells, pipeline, 
liquefaction plant, tankers, and regasification is much higher than the 
market price for the gas. The market price is not forecast to rise 
sufficiently during sale scenario to change this conclusion. Also, no 
economically recoverable natural gas is indicated in th. recently released 


Department of Interior document entitled “Estimates of Undiscovered 
Conventional 011 and Gas Resources in the United Stz s / “art of the 
Nation’s Endowment (Mast et al., 1989)." Tht. . “iwi do ment 
received considerable review within the Department «s wel} 4s . -* review 
from outside agencies and organizations. It relates the «1: Ame es 
future market price of natural gas to the Los Angeles fui. me: *ei price 
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of oil, on a heat energy basis, with gas at an indicated discount. 


017 must be priced at about $30 per barrel] in that market, in 1987 money, 
for Alaska’s lowest cost gas to be marketed there, and at about $100 per 
barrel for Alaska’s highest cost gas to be marketed there. Potential gas 
from Navarin would fall in between those two price extremes. When using 
current price forecasts, Navarin gas would clearly be even less economic, 
for a Los Angeles or West Coast market, throughout this lease sale 
scenario. 


Additional insight into the economics of Alaska’s natural gas may be 
po considering the status of known very large reserves of gas at 

Bay. The Yukon Pacific Corporation has endeavored to promote a 
complete pipeline, LNG plant, and tanker system for marketing about 2 
billion cubic feet per day in the Orient. On December 3, 1987, an 
"Application of Yukon Pacific Corporation for Authorization to Export 
Liquefied Natural Gas from the United States" was placed before the 
Economic latory Administration. This included a study paid for by 
ARCO, one of the Prudhoe gas cwners, which concluded that the project was 
not economically feasible. Its scenario included favorable foreign flag 
vessels to a Japanese market, and its unfavorable heavy up-front cost was 
the pipeline at $6.8 million per mile. 


The high case would optimize using a pipeline or offshore loading for 
moving oi] to market. If St. Paul is the shipping point, the high case 
would still use a pipeline, but the base case would use only offshore 
loading. The courts have denied the use of St. Matthew Island for the 
construction of land based facilities, but industry would prefer to use 
St. Matthew Island due to its proximity to some Navarin Basin prospects. 


Previous exploration wells in the sale area have or 11,200 feet true 
vertical depth (TVD), ranging to nearly 14,000 feet. For Sale 107, 
exploration wells would-be of similar depths. Delineation wells would be 
8,000 feet deep TVD and production and service wells would be 10,400 feet 
average drilled depth. 


Leases are assumed to be for 10 years. Note that the schedules assume no 
litigation or regulatory delays. Platform years shown on the schedules 
are the years of final placement of platforms on location and hooked up 
for commencement of production drilling. Offshore loading facilities, if 
used, are constructed at the same time as the platforms. 


Muds_ and Cuttings for Base Case 


The —2*8 axploration well will dispose 580 short tons of dry mud and 
produce short tons of dry rock cuttings. The average delineation wel] 
will dispose 400 short tons of dry mud and produce 600 short tons of dry 
rock cuttings. The average development wel] will dispose from 100 to 550 
dry net short tons of mud and produce 880 short tons of dry rock cuttings. 


The mud discharged to the seafioor will have this typical composition: 
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t Weight % 
Barite 63.0 
Clay 24.0 
Lignosul fonate 2.0 
Lignite 1.5 
Sodium hydroxide 1.5 
Other 8.0 
Total 100.0 


Source: Petrazzuolo, 1983. 
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The estimated volume of hydrocarbon that is expected to be developed and 
produced in the St. Matthew Island Alternative shown in figure 2 is 450 
million barrels of oi]. An exploration and development schedule (E&D) for 
this alternative is shown in table 4. A negligible difference in resource 
potential exists between this alternative and the base case whose E&D 
schedule is shown in table 2. 


The estimated volume of hydrocarbon that is ted to be developed and 
producad in the 5-Vear Leasing Highlighted Subarea Alternative 
shown in figure 4 is also 450 million barrels of oi]. An E&D schedule for 
this alternative is shown in table 6, and again, a negligible difference 
exists between this alternative and the base case. 


For the 200 Meter Isobath Alternative shown in figure 3, no hydrocarbons 
are expected to be developed and produced. Only exploration activity is 
expected, and the E&D schedule for this alternative is shown in table 5. 
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A- 1. EXPLORATION AND DEVELOPMENT SCHEDULE 


SALE 107 LOW CASE 
Sale Exploration. Delineation Explor/Delin Production Prod/Service Production Number of Production Pipeline 


Year ‘Wells lls Rigs Platform Wells Rigs  Shorebases ne BCF Miles 
7 AL tit Gas Oi] Gas 071 Gas Of] Gas Of1 Gas 


1 


Homd tend tend teed 


TOTAS 6 0 0 . 0 0 0 - 1 60** 0 0 oO 


* Sale Year. 
** This resource is below the minimum economic resource esgutred for devel opment. 


A~ 2. EXPLORATION AND DEVELOPMENT SCHEDULE 
SALE 107 BASE CASE 
Sale Exploration Delineation Explor/Delin F-oduction Prod/Service Production 


Year Wells velis Rigs Wells Rigs 
ot te “eer ON eas 


wn | 
pae one 


— ee 


0 BI 
ae me Bide A 


TOTALS 12 4 0 - 2 0 99 «69 - 
* Sale Year. 330 


A-3. EXPLORATION AND DEVELOPMENT SCHEDULE 
E HI 
Sale Exploration Delineation Explor/Delin Production Prod/Service Production Number of Production Pipeline 


Year Wells Wells Rigs _Platfo Wells Rigs Shorebases a BCF _ Miles 
Oil __Gas Oil_ Gas of Gas Oil Gas Oil Gas 
2 


2 6 3 0.1** 
3 8 4 5 
4 8 4 5 
oe ñi — 
2 
8 2 
9 2 21 4 
* 

it — oe ¢—_ t's 160** 
12 112 16 0.2** 160** 
13 11? 16 125 
14 63 16 135 
it +- 
17 185 
18 185 
19 165 
it | 

i 
22 115 
23 100 
24 90 
3 * 
27 65 
28 60 
29 55 
zo 4 

4 
TOTAS 37 16 0 : “ie hor as 1.0% 2160 0 320% 0 


* Sale Year. 
** Assumes Shorebase is St. Paul Island. Optiona! shorebase (see text) will reduce pipeline requirement by one-half, 


with pipeline laid in year 12. 


A- 4, EXPLORATION AND DEVELOPMENT SCHEDULE 


SALE 107 37. TERMATIVE 
Sale Exploration Delineation Explor/Delin Production Prod/Service Production Number of Production 


Year Wells lls Rigs t lls Rigs Shorebases | BCF 
on 4 s as a 


; 1 

2 2 1 0.1 

3 3 2 2 

4 2 1 2 
—— ⸗ f 

7 1 1 

8 1 6.3 

9 1 7 2 0.4 
* os ee 
12 28 ‘ 38 
13 6 4 38 
is 38 
17 33 
18 29 
19 26 
22 18 
23 16 
24 14 
it — 
27 10 
28 9 
29 9 
20 

, TOTAS 12 4 0 - 2 0 9% 0 - 1.0 450 0 

* Sale Year. 


Sale Exploration Delineation Explor/Delin Production Prod/Service Production Number of Production 
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EXPLORATION AND DEVELOPMENT SCHEDULE 
| TERNATIVE 


Pipeline 


Y Well u Ri rate Wel] Ri Shoreb aT BCF Mil 

me ells Oi tas gs 5 Ys e = gs rebases — I3 * 
2 1 1 1 
3 2 1 

4 2 1 

— & 

7 

8 

212 

13 

i 

17 

18 

7 

22 

23 

i 

27 

28 

29 

30. 

TOTALS 6 0 0 . 1 

* Sale Year. 933 
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Appendix B 
Community-Population Assumptions 


A. Alternative I - The Proposal 


1. Low Case: The scenario for the low case identifies the 
communities of Unalaska and St. Paul as potential petroleum industry shore- 
base sites for marine and air support, respectively. Tables B-1 and B-2 
compare the assumptions for future population growth in these communities as a 
result of the exploration-only case and in the absence of the sale, with total 
population separated into resident and enclave populations in both instances. 
The table showing the population assumptions for St. Paul also identifies 
offshore population, since these people would be transferring through the St. 
Paul airport. A year-by-year array of these offshore data are shown in Table 
B-7. 


The population data for Unalaska are derived from employment forecasts 
generated by using the sathematical Rural Alaska Model (RAM). The population 
assumptions for St. Paul are derived from employment forecasts based on 
expected resource levels, development scenarios combined with judgments on the 
number of total residents expected from among the labor force, and the labor- 
force-participation rate for onshore jobs among St. Paul residents. The 
community of St. Paul has too small a population to utilize the RAM model. 


: The low case is expected to begin in 1992 and terminate in 1995. 
outset, the total OCS-related population of 236 at Unalaska represents 
10.5 percent of total community population, although the resident component 
would represent less than 10 percent of the total resident population. In the 
years 1993 to 1995, these figures decrease substantially, with OCS-related 
activities contributing less than 5 percent of either resident or enclave 


populatior. 
st Island: In the low case, a total of 143 persons are expected to be 
on St. Pau in 1992 for air-facility construction. An enclave popu- 


lation of 33 to 36 persons associated with support operations is forecast for 
the 3 years of exploration activity following construction. The offshore 
workforce, which will rotate through the St. Paul sirport, is expected to 
range from 83 to 151 persons during exploration activities. 


2. : The escenario for the base case uses the same shore- 
bese sites as t ow case. The communities of Unalaeska and St. Paul are 
designated as potential shore-base sites for marine and air support, respec- 
tively. Tables B-3 and B—-4 compare the assumptions for future population 
growth in these communities. The population forecasts are derived in the sane 
manner as in the low case. 


: The yeer 1992 is assumed as the begiuning of population increase at 
as a result of base-case activities. In 1995 the total lease-sale- 
related population of 90 amounts to 4.1 percent of total community population. 
Resident and enclave population are about even in size, with the resi¢d~ 
population of 43 accounting for 3.5 percent of the total resident populat 
of the community. Members of the enclave population are assumed to be wit 
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families, work on a rotation basis, and commute to residences located else- 
where when not housed terporarily in Unalaska. By 2000, the lease-sale- 
related total population of 280 accounts for 11.4 percent of total community 


population. 


By the year 2005, the pattern of population increase aseociated with oil 
production begins to take form in Unalaska. The total OCS-related population 
of 347 comprises 13.8 percent of total community population. This proportion 
bolds for resident and enclave population, each of which are about equal in 
size and account for a similar proportion of the respective populations they 
represent. These sizes and proportions of population remain generally the 
same throughout the life of the field. 


St. Paul Island: St. Paul Island is assumed to house peak base-case onshore- 
enclave population of 111 in 1992 and 147 in 1998 during facility construc- 
tion. Between these periods of time, the enclave population on the island 
ranges from 76 to 86 people. The enclave population during the production 
phase, beginning in 2001 and following the last construction period, is 
expected to be maintained at a level of 75 people. As in Unalaska, nenbers of 
the enclave population are assumed to be without families, work on a rotation 
basis, and commute to residences located eleewhere when not housed temporarily 
on the islend. Offshore workers are expected to use the airport facilities on 
St. Paul Island for travel to and from offshore work sites and to residences 
located on the msinland. Employment offshore St. Paul Island reaches peaks of 
more than 600 workers during the construction periods of 1999 through 2002. 
In the years prior to production, the number of offshore workers is estimated 

from 83 to 355. After production starts, employment offshore is 
anticipated to be maintained at a level of 421 people. 


The resident population on St. Paul Island in the absence of the lease sale is 
aseumed to decline somewhat and reach an assumed stable state of around 470 
e by 1995. The increase in resident population associated with the base 
(of around 60 people from 2005 onward) is presumed to consist predomi- 
nantly of Aleut people and be brought about by some inmigration and a reduc- 
tion of outmigration within this population group because of the increased 
availability of jobs on the island. In the base case, the onshore resident 
population of St. Paul associated with the sale constitutes 11.3 percent (60 
people) of the total population in the long term, and a lesser amount prior to 


The size of the resident population in the community is established with an 
upper limit of 530 people in the base case, considered a justifiable limit to 
under the terms of base-case conditions and in light of the special 
geography and ee of the community. Maintaining this level of popule- 
tion or any other goal of acceptable population size ( or, conversely, main- 
taining euch a limit under the stress of growth pressures) is largely a matter 
of ~~ policy that would involve policies for access to land and construc- 
tion of new housing and community facilities. As a point of refererce, the 
community of St. Paul had a population of 466 in 1987, according to State of 
Alaska revenue sharing data (State of Alaska, Dept. of Community and Regional 
Affairs, 1988). 


3. High Case: The scenario for the high case is the same as for 
except for the addition of St. Paul Island as the site for an 


i 
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oil Tables B-5 and B-6 compare the assumptions for future popula- 
tion growth in Unalaska and St. Pavl as was done for the base case. Reference 
is also made to the employment data shown on Table B-9. The population 
forecasts for Unalaska and St. Paul are derived in the same manner as in the 


Unalaska: The year 1992 is forecast as the beginning of a population increase 
at Unalaska as a result of high-case activities. By 1995, the total lease- 
sale-related population of 182 amounts to 7.7 percent of the total community 
population. Resident and enclave populations are about even in size, with the 
resident population of 85 accounting for 6.5 percent of the total resident 
population of the community. By 2000, the lease-sale-related total population 
of 182 accounts for 7.7 percent cf total community population. 


By the year 2005, the pattern of population increase associated with oil 
production begins to take form in Unalaska. The total OCS-related population 
of 464 comprises 17.6 percent of total community population. This proportion 
holds generally for resident and enclave populations, each of which are about 
equal in size and account for a similar proportion of the respective popula- 
tions they represent. These sizes and proportions of population remain 
generally the same throughout the life of the field. 


St Island: St. Paul Island is assumed to house a high-case onshore- 
enc tion of 318 in 1992 and more than 1,500 during facility con- 
struction. The enclave population during the production phase, beginning in 
2004 and following the last construction period, is expected to be maintained 
at a level of 656 people. (See Table B-9). As in the base case, nembers of 
the enclave population sre assumed to be without families, work on a rotation 
basis, and commute to residences located elsewhere when not housed temporarily 
on the island. Offshore workers are also expected to use the airport facili- 
ties on St. Paul Island for travel to and from offshore work sites and to 
residences located on the mainland. Employment offshore St. Paul Island 
ranges from 423 to 831 between 1992 and 1996 and from 1,369 to 2,613 between 
1999 and 2004. After production starts, employment offshore is anticipated to 
be maintained at a level of more than 1,600 persons. 


The increase in resident population associated with the high case (of some 280 
people by 2010 onward) is presumed to consist predominantly of Aleut people 
and be brought about by inmigration end a considerable reduction of outmigra- 
tion within this population group because of the greatly increased availabi- 
lity of jobs on the island. The onshore resident population increase of 280 
over the no-sale case constitutes 37.3 percent of the total population as a 
long-term prospect for the community. Prior to this point, onshore resident 
population associated with the high case increases to a lesser extent, repre- 
senting 11.3 percent (60 people) of the total population in 2000 and 27.7 
percent (180 people) of the total population in 2005. 


The size of the community's resident population is established with an upper 
limit of 750 people in the high case, considered a justifiable limit to growth 
under the terms of high-case . onditions and in light of the special geography 
and composition of the community. As in the base case, maintaining this level 
of population or any other goal of acceptable population size is largely «a 
matter of public policy that would involve policies for access to land and 
construction of new housing and community facilities. 
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B. Other Alternatives 


Under Alternative II (No Sale), no population assumptions are necessary in the 
absence of the sale. Under Alteinative III (Delay the Sale), the population 
essumpticns are the same as for the range of cases considered for Alternative 
I, the Proposal, only delayed in occurrince. Under Alternative IV (St. 
Matthew Island Deferral), the population assumptions are the same as for the 
base case of Alternative I, the Proposal, since the activity levels for 
Alternative IV are similar to the base case, and the scenario used in Alter- 
native IV is the same as in the base case. For Alternative V (200-Meter 
Isobath Deferral), the population assumptions are the same as for the low case 
of Alternative I, the Proposal, since the activity leveis for Alternative V 
ere similar to the low case, and the scenario used in Alternative V is the 
same as in the low case. For Alternative VI (5-Year Leasing Program High- 
lighted Subarea Deferral), the population assumptions are the same as for the 
base case of Alternative I, the Proposal, since the activity levels for 
Alternative VI are similar to the base case, and the scenario used in Alter- 
native VI is the same as in the base case. 
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Table B-1 
Unalaska Population Assumptions: Onshore Population 
(Low Case) 


Resident Population Enclave Population Total Population 


a * ee 
os os ocs Sale 0ocs ocs ocs Sale ocs  ocs 
Pop, % Case Case Pop. % Case Case Pop. % 


893 123 12.1 2,266 2,008 236 10.5 
39 902 43 4&6 2,110 2,029 81 3.8 
a a 211 43 4.5 2,156 2,0% 82 3.8 
35 920 (39 &.1 2,17 2,102 % 3.4 


Table 8-2 
St. Assumpt 

Case) 
Onshore Onshore Onshore Offshore 
Resident Population Enclave Population Total Population Population 
ocs Sale OCS OCS  oCcs Sele OCS OCS ocs Sale OCS ocs ocs 
Year Case Case Pop. s Case Case Pop. % Case Case Pop. % Case 
1992 505 470 35 6.9 150 42 108 8672.0 655 512 143 21.8 83 
1993 505 470 35 6.9 78 4&2 3% 466.2 583 512 71 12.2 151 
1994 495 470 25 5.1 78 42 3% 62 573 512 61 10.6 151 
* 1995 485 470 15 3.1 1734 33 4.0 S60 512 48 8.6 83 

Source: USDOI, Mi, 1969. 
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ocs 
Year Pop 
1995 43 
2000 133 
2005 1,399 1,199 200 4.3 1,114 967 147 13.2 2,513 2,166 347 13.8 
2010 «= 11,379 1,188 191 13.9 1,114 967 147 13.2 2,493 2,156 337 13.5 
2015 1,367 1,188 179 13.1 1,114 %67 147 13.2 2,481 2,156 325 13.1 
Source: USDOI, MS, 1989. 
Table B-4 
St. Paul Assumptions 
Case) 
Onshore 
Enclave Population Total Population Population 
ee ae 
ocs ocs Sale ocs ocs o0ocs 
% Case Case Pop. I Case 
48.1 586 512 111 18.9 219 
2.3 563 512 53 9.4 752 
63.6 648 $13 125 19.3 411 
63.6 648 $13 135 20.6 421 
63.6 648 $13 135 20.86 421 


(High Case) 
Resident Population Enclave Population Total Population 
— oe a ae — 
Seale ocs ocs ocs Sale ocs Oocs Sale ocs ocs 
Case Pop. % Case Case - & Case Case Pop. % 
1,182 103 8.0 1,030 920 10.7 2,315 2,102 213 9.2 


1,199 277 18.8 1,154 967 
1,188 275 18.86 1,154 %7 
1,188 276 18.9 1,154 967 


16.2 2,617 2,156 461 17.6 


ocs 
Pop 
110 
1,218 8 6.5 1,066 967 97 9.1 2,367 2,185 182 7.7 
187 
187 
187 16.2 2,618 2,156 462 17.6 


Source: USDOL, MSS, 1969. 


| Onshore Onshore Offshore 
Enclave Population Total Population Population 


f 


moar So, Sl SS OS OCS ccs sacs sale ccs acs 
1995 6510 470 40 7.8 139 42 97 0 «(469.8 649 512 #137 21.1 695 
2000 300 470 © 11.3 80 42 380 s&7.5 610 512 998 16.2 1,630 
2005 46650 470 180 # 27.7 699 43 656 93.8 1,349 513 836 62.0 1,643 
2010 =750 470 280 @ 37.3 699 43 656 93.8 1,449 513 936 64.6 1,643 
2015 750 470 6280 7 699 43 6656060 lds« 93.8 1,449 513 936 64.6 1,683 
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Table B-7 
Allocation of OCS Employment on or near St. Paul 
(Low Case) 


Onshore Jobs 

for Permanent Onshore 
Year Residents % Total Enclave Jobs % Total Offshore Jobs % Total Total 
1991 0 0 0 0 
1992 36 15.9 108 47.6 83 36.6 227 
1993 12 6.0 36 18.1 151 75.9 199 
19% 12 6.0 36 18.1 151 75.9 199 
1995 11 8.7 33 26.0 83 65.4 127 
Source: USDOI, MiS, 1989. 

Table B-8 


Allocation of OCS loywent On or Near St. Paul 
(ines Case) 


Onshore Jobs 

for Permanent Onshore 
Year Residents % Total Enclave Jobs % Total Offshore Jobs ‘% Total Total 
1991 0 0 0 0 
1992 37 12.4 111 37.1 151 50.5 299 
1993 15 3.6 body 10.6 355 85.7 414 
19% 13 4.8 38 4.1 219 81.1 270 
1995 13 4.8 38 “4.1 219 81.1 270 
1996 12 6.0 36 18.1 151 75.9 199 
1997 11 8.7 33 26.0 83 65.4 127 
1998 § 23.8 16 76.2 0 0.0 21 
1999 4 6 13 1.9 673 97.5 690 
2000 0 0.0 0 0.0 752 100.0 752 
2001 25 3.3 75 9.9 656 86.8 756 
2005 25 4.9 75 14.7 411 80.4 $11 
2010 25 4.9 75 “4.7 411 80.4 511 
2015 25 4.8 75 14.4 421 80.8 521 
2020 25 4.8 75 4.4 421 80.8 521 
Source: USDOI, MMS, 1989. 


— 
2 Onshore Jobs 
' for Permanent Onshore 

Year Residents % Total Enclave Jobs % Total Offshore Jobs % Total Total 
1991 0 0.0 0 6.0 0 0.0 0 
1992 45 6.2 258 35.5 423 58.3 726 
1993 19 2.0 106 11.1 831 86.9 956 
19% 19 2.0 106 11.1 831 86.9 956 
1995 18 2.2 100 12.3 695 85.5 613 
1996 17 2.3 97 13.1 627 84.6 741 
1997 le 12.7 61 73.6 15 13.6 110 
1998 12 36.4 21 63.6 0 0.0 33 
1999 12 0.9 21 1.5 1,369 97.6 1,402 
2000 12 0.7 21 1.3 1,630 98.0 1,663 
‘ 2001 1 0.0 37 1.6 2,238 98.3 2,276 
2002 0 0.0 4 0.2 2,500 99.8 2,506 
ba? - 2003 75 2.0 1,065 28.4 2,613 69.6 3,753 
: 2004 57 2.5 669 29.2 1,568 68.4 2,2% 
2005 77 3.2 665 27.9 1,643 68.9 2,385 
ry 2006 98 4.1 660 27.5 1,643 68.4 2,401 
2007 102 4.2 656° 27.3 1,683 68.4 2,401 
f 2010 102 4.2 656 27.3 1,683 68.4 2,401 
2015 102 4.2 656 26.9 1,683 68.9 2,441 
2020 102 4.2 656 26.9 1,683 68.9 2,441 


USDOI, MMS, 1989. 
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Consultation aeeting with MES using ry nde different geologic and economic 


United States Department of the Interior 


MINERALS MANAGEMENT SERVICE 
WASHINGTON, D.C.2020-- =... 


SEP 29 1968 


—- 


Assistant Adainistrator for Fisheries 
National Marine Fisneries Service 
of Commerce 


January 2, 1986, the Minerals t Service (MMS) requested ed 
Species Act section 7 formal consultation for of! and gas leasing and explora- 
tion associated with proposed Navarin Basin Lease Sale 107 {n the Bering Sea 
offshore Alaska. This sale, planned then for September 1986, was subsequently 
postponed and is now tentatively scheduled for December 1989. 


Programmatic considerations were largely responsible for this delay, dur! 
which of! es rae estiaates and the of] spill risk analyses (OSRA 
6 fron lied to the National Marine Fisheries Service (NMFS) when 


the OSRA and resource estimates and have alse been provided directly to NFS 
taf With “the best scieatific and commercial data available* on 
1 aost involved 
faion will resume 


ing MAS's current projections, estimated economical) ly recoverable of! 
expected to be leased and. developed as a result of Sale 107 are 

450 alllion barrels. The previous estimate (and the figure given to WES when 

consultation ) was 3.28 billion barrels for the unleased portion of the 

Haverin Basia Planning Ares. These estiastes ere not directly comparable 

because the resource potential of the eres was reassessed after the initial 

1 ff 


sumptions. furthermore, the 3.26-di11 wes an estimate for 


resource * 
eo rs 


product ~ 
the ic potential due to disappointing results 
les awarded in earlier Aavaria Sale 83. 
& reduction, the estimated aumber of exploration and delineation 
‘26 to 16; the number of Griliships and/or pletforas projected, 
G@rops, and associated reduced support aircraft and vesse! 

411 risks, should substantially decrease the presumably 
impact on endangered species that NFS may have tenta- 

ing the resource estimates and exploration, development, 
production scenarios MMS supplied when consultation began. 
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Mr. James W. Brennan 2 


Stil}, in the unlikely event that WES were to consider a potential finding of 
"jeopardy," we strongly request that our respective staffs discuss the finding 


* as well as reasonable and prudent alternatives as soon as practicable to ensure 


that the alternatives ere within our authority to contro] or implement and that 
they would be feasible, appropriate, and effective. Comparably, if “reasonable 
and prudent measures" are considered necessary or appropriate to minimize the 
impacts of any incidental take that might occur as a result of the action, we 
also strongly request that our respective staffs discuss such incidental take 
and particularly these “measures® as soon as practicable for the sase reasons 
noted above. Such discussions, if they are needed, should minimize or prevent 
later problems or misunderstandings and greatly expedite timely and 

effective conclusion of this consultation. To be appropriately factored into 
the environmental impact statement now nearing completion for Sale 107, we 
request receipt of the final biological opinion at MMS neadquarters before 
January 1989. To facilitate tiaely completion and issuance of the opinion, our 
Washington and Anchorage staff are prepared to meet with your endangered 
species staff as necessary and to answer any questions they may have. 


- If you have any questions regarding this matter, please contact Jackson E. Lewis, 


Minerals Service, Mail Stop 644, 12203 Sunrise Valley Drive, Reston, 
Virginia 22091 (commercial telephone: 703-648-7771; FTS: 959-7771), or 
Dan Benfield, Minerals Service, Alaska Region, 949 East 36th Avenue, 
Anchorage, Alaska (commercial and FTS telephone: 907-261-4672). 
Sincerely, 
(SGD) Wm. D. BETTENBERG 
Director 
3 Enclosures 
bec: AS/LM (2) 
MAS Genera) 
Director's Chron 


Official File (Sale 107; ENV 7-l.a) (BEO) MS 644 
AD/OMM 


DAD/Oper at ions 

RD, Aleska Region 

AS/LE, RS/FO, Alaska Region 
Piet dewitt 


BEE/BEM/BES 
—“ Chron (1)/(2) 
LMS :OEAD:MS644: JEL ew!s : 1m:8/29/88: 9-648-7771:Montague-Lewis :4MFS107.1 
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UNITED STATES OSPARTMENT OF COMMERCE 


JUN 1989 


8s —— of the Interior 
8. : 
Washington 


, D.C. 20240 
Dear Mr. Williamson: 


Enclosed is the Biological Opinion prepared by the National 
Marine Fisheries Service (NOAA Fisheries) under Section 7 of the 
ee Species Act (ESA) concerning Navarin Basin Lease Sale 
107. 


NOAA Fisheries concludes that leasing and exploration activities 
in the Arctic Region are not likely to jeopardize the continued 
existence of the bowhead whale, fin whale, humpback whale, gray 
pores Be per prema However, NOAA Fisheries believes that the 
— ⏑—— may jeopardize the North Pacific right whale. 
In this opinion, NOAA Fisheries used the best 
available information, including material submitted by the 
Management Service (MMS) on the probability of an oil 
blowout from explora Grilling, recent research on effects of 
noise associated with ling activities on bowhead whales, and 
the results of research available and considered relative to the 


issuance of this opinion. 


Although we have concluded that foreseeable exploration 
activities are not likely to jeopardize the bowhead, fin, 
huzpback or sperm whales, NOAA Fisheries is concerned about 
effects of oil and noise, particularly combined 
and future exploration, production and development 
the range of these endangered whales. We 
es — the ogee effects of Ocs 

endangered es so t necessary 
information will be available for future consultations, including 
those on and production. Conservation 
recommendations are provided with the opinion concerning these 
information needs and concerning actions that MMS can take to 
nininize to the above mentioned whales. 
Reasonable and . alternatives, which are logical extensions 
of the conservation recommendations, are provided to aid MMS in 
avo the likelihood of —— the continued existence 
of the Pacific right whale. 


NOAA Fisheries has not provided an incidental take statement for 
whales and any taking of whales is prohibited. 


endangered 
Section 7(b)(4)(C) of the ESA specifies that in order to provide 
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an incidental take statement for listed marine mammals, 
authorization is required under Section 101(a)(5) of the Marine 
Mammal Protection Act (MMPA). No taking of endangered whales 
incidental to OCS leasing and exploration activities in the 
Navarin Basin has been requested or authorized. Requests should 
be submitted in accordance with 50 CFR Part 228 and the recent 
amendment to the ESA and MMPA. If you have any questions, please 
contact Robert C. Ziobro of the Protected Species Management 
Division (FTS 427-2323). 


I look forward to your continued cooperation in future 
consultations, and in developing needed information. 


Sincerely, 


W. a> VE? | 


istant Administrator 
for Fisheries 


Enclosure 


Endangered Species Act Section 7 Consultation 
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BIOLOGICAL OPINION 


Agency: Minerals Management Service 


Activity: Outer Continental Shelf oil and gas leasing and 
exploration - Navarin Basin Sale No. 107 (Bering Sea) 


Consultation Conducted by: National Marine Fisheries Service, 
Alaska Region 


: 


The Navarin Basin oil and gas Lease Sale No. 107, originally 
scheduled “or September 1986, is presently scheduled for December 
1989, but may be dela to May 1990. A formal consultation 
between the ls Service (MMS) of the 
Department of Interior (DOI) and the National Marine Fisheries 
Service (NOAA Fisheries) was held on January 7, 1986. 
Programmatic considerations, including revised resource estimates 
and oil spill risk analysis (OSRA), were largely responsible for 
the delay of the sale (Bettenberg, letter of September 29, 1988). 
- Consultation for the originally scheduled sale date was 
subsequently suspended in 1986, and reinitiated on September 29, 
1988. Information provided at the original consultation meeting, 
and additional material, such as recent environmental studies 
reports and a new OSRA, has been reviewed with regard to the 
occurrence of whales in the proposed lease area and of 
the potential impacts of proposed Navarin Basin lease sale on 
them. This Biological Opinion addresses whether the leasing and 
subsequent exploration in the Navarin Basin Sale 107 are likely 
to jeopardize the continued existence of endangered or threatened 


This is the second proposed lease sale in the Navarin Basin. An 
lier lease sale (Navarin Basin Lease Sale Number 83) was held 
March 1984. A biological opinion for this sale was issued on 
October 6, 1983. This biological opinion found that the 

' activities were likely to jeopardize the continued existence of 
. 


* endangered bowhead and right whales, and offered certain 
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reasonable and prudent alternatives that MMS could adopt to avoid 
the likelihood of jeopardy to these two species. 


An even earlier “aggregate” consultation between MMS and NOAA 
Fisheries was conducted to address OCS leasing and exploration in 
general for the Bering Sea Region. It consisted of p 
future lease sales in four planning areas within the Bering Sea 
including the North Aleutian Shelf, St. George Basin, Norton 
Sound, and the Navarin Basin. A biological opinion for the 
Bering Sea Region was issued on January 22, 1982. This earliest 
regional opinion 1) summarized knowledge of endangered species 
occurrence in, and use of, the four proposed lease areas of the 
Bering Sea; 2) described the types of OCS activities and related 
potential impacts to endangered species in the Bering Sea; 3) 
identified information sa 4) provided conclusions on the 
potential for j to endangered whale species as a result of 
OcS-related activities; 5) offered reasonable and prudent 
alternatives that bOI could adopt to avoid the possibility of 
be peptone endangered whales, and 6) made recommendations on 
tional ways to promote the further conservation of endangered 
whales in the Bering Sea. 


These earlier biological opinions should be referenced for 
additional information. 


Endangered Species Present in the Navarin Basin: 
The Bering Sea is important to the normal activities and 


movements of six species of endangered whales. are the 
), the North Pacific right whale 


macrocephalus). Two other species of endangered whales may occur 
infrequently in this area. They are the blue whale (Balaenoptera 
musculus) and sei whale (Balaenoptera borealis). 


The shelf waters of the Navarin Basin during the winter when sea 
ice is present must be considered an important bowhead whale 
overwintering area. A major portion of the western Arctic 
ation of bowhead whales, provisionally estimated at 7,800 
viduals (IWC, 1988),- may be t in shelf waters of the 
central and western Bering Sea, luding the Navarin Basin, 
. the winter-spring period (December through May) in areas 
of ice cover and probably to the of the pack ice 
front. The exact nature of the wv r distribution and abundance 
of bowheads in relation to the location of the lease area is 
uncertain but probably varies with the type and extent of the 
seasonal sea ice, both during the season and from year to year. 
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Winter surveys conducted in or near the Navarin Basin in 1979, 
1983, and 1986 (Brueggemann, 1982; Brueggeman et al.,1983; 
Ljungblad et al., 1986) found concentrations of bowheads in 
broken pack ice south and west of St. Lawrence Island, in the 
recurring polynya near St. Matthew Island, and in the marginal 
ice front zone. In addition, the pack ice between 171° and 175°W 
from St. Lawrence Island to St. Matthew Island may be an 
important movement corridor for bowheads (Brueggeman, 1987). 


The St. Matthew Island vicinity appears to be an important 
wintering area for bowheads (Brueggeman, 1987). Groups of 
bowhead whales were found east of St. Matthew Island in April of 
1979 (Brueggeman, 1982) and in a polynya southwest of St. Matthew 
Island in March, 1983 (Brueggeman et al., 1983). Recently, during 
aerial surveys conducted in January 1986 (Lijungblad, 1987) found 
bowhead whales in the marginal pack ice north and west of St. 
Matthew Island. Whales were found in association with ice 
concentrations of one to ten-tenths ice north of the pack ice 
edge on four of five survey flights, and whales were heard by 
acoustic methods on the one flight where they were not seen. The 
bowhead whales appeared to associate with the pack ice edge, 
being found from 8 to 43 nautical miles inside the front. Their 


temporal distribution appeared to move geographically in relation 
to movements of the pack ice edge. 


Brueggeman (1987) could not derive a statistical association of 
bowhead whales with sea ice concentration based on his three 
years of data, due at least partially to the small sample size. 
The whales appear to be widespread in pack ice, but seem to be 
most abundant in areas of dynamic pack ice movement such as the 
St. Matthew polynya near St. Lawrence Island and the northern 
Gulf of Anadyr. Locations and movements of whales in the Navarin 
Basin by sea ice concentration cannot yet be reliably predicted 
from the limited available information. 


There is little evidence to suggest whether bowhead whales also 
use this area for feeding during the winter. Bowhead whales, as 
in most species of migratory baleen whales, are believed to feed 
— — ——— The frequency and 

of time spent feeding in other seasons has not been 
determined (Braham, 1984). One bowhead whale landed at Gambell, 
on St. Lawrence Island, in May 1982, contained benthic organisms 
in its stomach (Hazard and Lowry, 1984), suggesting it had been 
bottom-feeding. Other instances of food in the stomachs of 
whales are also known. There is evidence provided 


spring caught 

by Schell (1987) that baleen plate growth show: isotopic changes 
in carbon and nitrogen that could be related to winter feeding by 
bowheads. Until additional information is obtained, the § ~~ 
importance of the Navarin Basin area to bowhead feeding in the 
winter and spring is unresolved. 
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The cther five species of endangered whales are not 
ice-associated, and occur in the area from late spring through 
fall (March through November). Right, fin, humpback, and gray 
whales probably inhabit shelf waters of 200 m or less depth, 
whales occupy the deeper waters off the shelf edge. 
of these species is believed or known to feed in the Bering 
Sea during their seasons of residency. 


summer whale surveys conducted in the Navarin Basin 
Brueggemann, 1984) found fin whales in May and both fin 
whales in July. Humpback and gray whales were not seen 
are probably not as common in the Navarin Basin as they are 


The sightings of two right whales west of St. Matthew Island in 
July 1982 (Brueggeman, 1984) are the first reports of this 

. Although 
not observed, this activity is believed to account 

in the Bering Sea during the summer (Braham 

The regularity of their occurrence in or near 
Basin cannot be determined without further systematic 
season. 


by right whales in the Gulf of 
et al., 1983) suggests that these 
same general area. This may be 
ll. Re-identification of 
made by photo-identification 
ive callosity patterns on their 


Fin whales actively feed in the Bering Sea during the ice-free 

et al., 1984), although the exact locations in 
the Navarin Basin are unknown due to a lack of sighting effort 

and good distribution data. 


For this consultation, the three endangered whales of main 
coucern in the Navarin Bagin are the bowhead whale 
(winter-spring), the fin whale (spring through fall), and the 
right whale (summer). A more detailed summary of the general 
biology of these endangered whales is contained in Appendix I of 
the Bering Sea Region Biological Opinion. 


Aaseasnant of Impacts: 


Exploration: MMS‘'s conditional base-case resource estimate for 
undiscovered recoverable resources is 450 million barrels of oil 
in the Navarin Basin Sale 107 lease area. The marginal 


probability that hydrocarbons are present in commercial 
quantities is 3 percent. MMS estimates that exploration drilling 
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(including delineation wells) would begin in 1991 and continue 

a 1996 (assuming a sale in 1990). A tetal of 16 wells could 
be completed during this period, with a peak of 5 wells and two 

drill rigs in any given year (J. Lewis, MMS, pers. comm, 1989). 


Drilling would probably be done by a semi-submersible vessel. 
Exploration during the winter ice season appears unlikely, but 
may be technically possible using drillships with ice breaker 
support. Marine and air-support would operate out of Unalaska 
and St. Paul Island. Secondary support facilities could include 
large barges anchored off St. Matthew Island and supply vessels 
stationed near the drilling platforms. Approximately 30 supply 
boat trips per month (1 trip per drilling vessel every 2 days) 
and 60 helicopter flights per month (1 trip per day per drilling 
vessel) are estimated. 


Post-sale geophysical activity for site clearance would occur at 
16 sites (12 exploration wells and 4 delineation wells). A total 
of 1,816 trackline miles of high-resolution seismic survey would 
be completed. 


Oil Spill Risks from Blow Outs: MMS has recently concluded that 
the probability of a major oil spill during exploration is very 
low (less than 1 in 2,500). To date there has not been an oil 
blowo1t during exploratory drilling on the U.S. CCS. MMS 
believes that such a low probability does not constitute a threat 
to endangered whales from oil spills during expioration 
activities. Oil will not be transported during the exploration 


stage. 


Potential cts: As discussed in greater detail in our Bering 
Sea Region Biological Opinion (pp 11-18), potential impacts that 
may result from OCS leasing and exploration in the Navarin Basin 
Sale No.107 wre noise disturbance, collisions with structures or 
vessels, #ti harm from oil spillr. 


Noise Disturbance: Behavioral disturbance could result from 
noise associated with pres and post-lease geophysical seismic 
surveys, ice-breaking activity, aircraft and ship traffic, and 
from the drill of wells. Seismic geophysical surveys and 
activities are the two greatest sources of noise 
into the acoustic environment. The most intense source of 
disturbance during exploration is from high-energy seismic 
geophysical surveys using air-sgun arrays. Most seismic surveys 
— — lease sale, but may also be conducted on 
leases as part of preliminary operations in preparation for 
om peat Ti drilling. Ice-breaking activities are unlikely 
ess oil exploration extends into the late winter months. 


Noise disturbance could cause alterations of migration pathways, 
interfere with breeding and feeding activity, or displace whales 
from feeding or breeding grounds. Baleen whales rely on their 
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: BE evs lcved auditory sense for communication and environmental 


perception; toothed whales use their acoustic sense additionally 
for echo-location. 


Effects of Oil: Oil spills are unlikely during exploration, but 
could affect whales adversely should they occur when whales are 
present. The magnitude of impacts to whale populations would 
depend on the location, size of spill, time and duration of 
spill, clean-up capabilities, and other conditions which cannot 
be reasonably forecasted. 


Assuming an oil spill were to occur and contact whales, the most 
serious impacts to whales from spilled oil could include death or 
illness caused by ingestion or inhalation of oil, irritation of 
skin and eyes, fouling of feeding mechanisms, and reduction of 
food supplies through contamination or losses of food organisms. 
Albert (1981) speculated that the most likely adverse effects of 
oil contact to bowhead whales are 1) conjunctivitis and corneal 
eye inflammation leading to reduced vision and possible 
blindness; 2) development of skin ulcerations from existing 
eroded areas on the skin surface with subsequent possibility of 
bacteremia; 3) compromising of tactile hairs as sensory 
structures; and 4) development of bronchitis or pneumonia as the 
result of inhaled irritants. Fouling of the baleen plates by oil 
can decrease their filtering efficiency (Braithwaite et al., 
1983) and result in oil ingestion that could, theoretically, lead 
to blockage of the narrow channe] of the stomach (Albert, 1981). 


However, che extent of oil that would be necessary to produce 
these effects is unknown. Recent experiments, summarized by 
Geraci and St. Aubin (1982, 1985, 1986), demonstrate that effects 
of actual oiling of certain marine mammals can be short-term, 
transient, minor, and reversible. 


Geraci and St. Aubin (1986) reasoned that bowhead whales have the 
visual capability to detect spilled oil which sufficiently alters 
the optical properties of the surface, and may also be able to 
detect oil by tactile senges. Cetaceans may be initially 
attracted to an oil slick but may subsequently become conditioned 
to avoid them. Such behaviors, as displayed in dolphin studies, 
may help individuals avoid multiple contacts with oil. They 
acknowledge, however, that in heavy ice conditions, the ability 
of bowhead whales to avoid oil trapped among ice would be 
limited. Observations from the Regal Sword spill off Cape Cod 
(Goodale et al., 1982) show that large whales (i.e., fin, 
humpback, and probably right whales) did not avoid areas of 
spilled oil, and apparently ormed normal activities, such as 
feeding, in and among oil slicks. This may indicate that either 
the whales were unaware of and unable to detect the oil slicks, 
or were not bothered by them. Gray whales off Coal Oil Point in 
California showed mixed reactions to the oil seeps there (Geraci 


and St. Aubin, 1982). Some whales apparently avoided the area, 
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F others modified their behavior while passing through the 
rea. Whether this indicates detection and learned avoidance 
individuals, or adverse reaction, is unclear. In any case, 
ie examples indicate that whales may not readily avoid oil 
Spills, and may, therefore, be susceptible to the effects of 
contact with a spill. However, no ill effects to whales have 

been observed in these areas. 


Geraci and St. Aubin (1986) demonstrated that the skin of toothed 
whales and dolphins is at least partially resistant to oil, and 
subtle effects caused by short-term contact with volatile 
components are reversible. They believe the structure of the 
skin of bowhead whales should afford at least equal protection. 
However, the questions of adhesiveness of oil to the skin and the 
tg effects of long-term to persistent oil remain 

unanswered. Albert (1981) that the pits and erosions on 
the skin of bowhead whales will facilitate adherence while Geraci 
and St. Aubin (1986) believe that unless whales are trapped in a 
lead and remain in continuous contact with newly spilled oil for 
a period of hours or days, petroleum hydrocarbons would have 
little effects on the intact epidermis of whales. 


Petroleum vapors, particularly the. low molecular weight 
hydrocarbons, inhaled within a few hours of being spilled can be 
toxic. Evaporation rapidly removes these components from oil and 
they are the first to into the air. Evaporation would 
be slowed in the cold Arctic waters, possibly lessening the 
ee eee —— — Inhaled 
volatile y aggravate lung diseases or be absorbed 
into the c — —— liver. Bowhead whales 
encountering a weathered oil spill in open water would not be 
exposed to harmful vapors (Geraci and St. Aubin, 1986). 


Although bowhead and gray whales may feed on contaminated prey, 
it would appear to be difficult for them to consume oil in 
this manner to be toxic from absorbed hydrocarbons. As 

humans, cetaceans could develop lung damage from aspirating 
(Geraci and St. Aubin, 1986). In 
unéertain long-tern effects of oil 


ingestion and — accumulation. 


& —— whales rely on polynyas, ice leads, cracks and small 

a ls among the ice for breathing. These open areas among the 
are also likely to concentrate spilled oil entering the 

water. Overw bowhead whales may be unable to avoid 

encounters with oil cracks and small pools, and, therefore, 

ba would be more susceptible to oil contact than would whales in 

4 open water. 

Hansen (1985) reviewed the literature on the potential effects of 

oil spills on whales and other marine mammals, and cffered that 

4 the level of effects would be related to the degree of exposure 
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of @ cetacean to an oil spill. Baleen whales, such as the 
 bowhead, may be less likely to avoid oil slicks than more mobiie 
@mall cetaceans, and the bowhead whales' association with sea-ice 


may also provide less ability or opportunity for avoidance than 
for subarctic species (Geraci and St. Aubin, 1986). 


An oil spill could also affect a whale's food resources by 
causing localized and temporary losses or contamination of prey 
organisms. Such losses could affect a whale's ability to obtain 
a sufficient diet for that year, thereby interfering with 
successful growth and reproduction. Such effects would depend on 
the extent of feeding by each species in the Navarin Basin during 
their season(s) of occurrence. At least right whales and fin 
whales are potentially vulnerable to such losses in the Navarin 
lease area. To the extent that bowhead whales may feed during 
the winter season, they would also be vulnerable to the indirect 
effects of oil spills on their food supplies. 


Physical : Collisions of whales with drilling platforms 
are unlikely. Any increases in the risk of collisions with 
vessels is likely to be minor, as fishing vessel traffic is 
Grace ost ge. maces Nevertheless, certain areas, such as 
the ynya off St. Matthew Island, may contain local densities 
of bowhead whales where encounters of vessels with whales could 


be a potential concern if winter-spring operations are conducted 
in these polynyas. 


Cumulative Impacts: There are no State, private, or other 
non-Federal projects of which we are aware in the Navarin Basin 
that would contribute to cumulative effects on endangered whales 
in the lease area. The potential impacts of this lease sale on 
whales must also be viewed in light of ongoing and 
ted exploration activities result from past and future 
leases sales. An increased potential for impacts may 
result from the combination of Sale 107 with the earlier Navarin 
Basin Lease Sale 83, as well as with OCS activities in other 
lease areas along a whale's migratory path. The level of such 
at this time and will require careful 
on progresses, oil discoveries are 
and long-term production 


eopardy endangered 
Basin as a result of OCS-related activities, further information 
is needed on the endangered whales that occur in this remote 
lease area. There is need for additional information on the 
distribution, abundance, and habitat use of the Navarin Basin by 
these species. We identify these information needs in the 
ee Recommendations" provided with this biological 
opinion. 
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Conclusions: 


Based on our review of the information on the proposed oil and 
gas leasing and exploration activities in the Navarin Basin Sale 
107 lease area provided to us by MMS, and from the best available 
information available on endangered whales in the central Bering 
Sea, NOAA Fisheries has reached the following conclusions. 


Bowhead Whales: NOAA Fisheries believes that the Navarin Basin 
provides important winter habitat for the bowhead whale 
population. Adverse impacts from noise disturbance resulting 
from drilling, ice-breaking activities, and as the result of oil 
spills are possible during the exploration phase of this lease 
sale should activities occur during the winter season when whales 
are present. Our present knowledge is insufficient to accurately 
identify the locations of these areas or the level of impacts 
that would be necessary to result in jeopardy to the species. 
According to MMS, it is unlikely that OCS exploration activities 
in the Navarin Basin will occur during the winter season in 
pack-ice cover, and NOAA Fisheries concludes that open-water 
season exploration activities would not be likely to jeopardize 
the continued existence of the bowhead whale, since these whales 
are not present in the lease area at these times. Late fall or 
early winter activities may be required to complete exploration 
started under summer/open water conditions. These activities 
would be unlikely to coincide with bowhead whale wintering areas, 
and also would not be likely to jeopardize the species. 


Right Whales: The North Pacific right whale population is 
estimated to number no more than 150-200 individuals. Noise 
disturbance or oil spills that occurred at times and locations 
when right whales were present could cause right whales to 
abandon traditional feeding areas, alter normal migration routes, 
interfere with feeding and socialization, or could otherwise 
debilitate individuals. Because the North Pacific right whale is 
already on the brink of extinction, NOAA Fisheries concludes that 
any such impacts, even to individuals, would be likely to further 
jeopardize the continued existence and future recovery of the 
rare and endangered North Pacific right whale. Present knowledge 
is insufficient to identify the locations of summer feeding areas 
or migration paths, or to specify the exact times or locations 
where OCS activities would cause such effects. 


Nevertheless, NOAA Fisheries believes that the Navarin Basin, 

im oe sage the eastern shelf areas in the vicinity of St. Matthew 
I ,» may be a traditional summer feeding area for right 
whales. Adverse effects, particularly from noise disturbance, 
could result when OCS exploration phase occurs during the summer 
season. Further information on North Pacific right whale 
distribution is needed to better define or be more specific about 
the times and locations of right whale occurrence in the Navarin 
Basin lease area. 
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Pin Whales: Impacts associated with OCS activities in the Navarin 
Basin are unlikely to jeopardize the continued existence of fin 
whales. Fin whales are probably the most common endangered whale 
to be found in the Navarin Basin during the ice-free season. 
are a relatively abundant (estimated size of the North 
ic population is 17,000) and widely distributed species 
summer range from Gulf of Alaska to Japan). Impacts to 
viduals or groups of fin whales in the Navarin Basin are not 
expected to affect the overall population status of this whale. 


Humpback and Gray Whales: Impacts associated with OcS activities 
in the Navarin Basin are unlikely to jeopardize the continued 
existence of either North Pacific humpback or gray whale 
populations. These species are unlikely to inhabit the Navarin 
Basin regularly other than as occasional migrants or stray 
individuals. No important habitat for either species has been 
identified in the Navarin Basin. Noise disturbance to a few 
individuals would be likely to occasionally occur. An oil spill 
would be outside the range at which it would be likely to be 
encountered by either species. In either case, impacts to a few 
individuals from OCS related activities in the Navarin Basin 
would be unlikely to jeopardize the population status of 

these species. 


Sperm Whales: Impacts associated with OcS activities in the 
Navarin Basin are unlikely to jeopardize the continued existence 
of the endangered sperm whale. Adult males regularly enter the 
Bering Sea during the summer, while females and immature whales 
remain in the North Pacific. In the Bering Sea, male sperm whale 
habitat is generally off the continental shelf in waters deeper 
than 200 meters. 


Only OCS activities in these deeper waters (a minor portion of 
the proposed Navarin Basin lease area) may affect sperm whales. 
The large size of the population (730,000) relative to the 
rtion that may be affected by the proposed activities makes 
to the entire popylation unlikely. 


Blue and Sei Whales: OCS activities in the Navarin Basin are 
unlikely to jeopardize the continued existence of blue or sei 
whales. Neither species is expected to occur regularly in the 
Navarin Basin. The unusual presence of a few individuals of 
either species would be unlikely to result in any harm to either 
population from OCS activities. 


Reasonable and Prudent Alternatives: 
NOAA Fisheries believes that MMS can plan OCS activities in the 


Navarin Basin to avoid the likelihood of jeopardizing the 
continued existence of the endangered North Pacific right whale. 
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We offer the following reasonable and prudent alternatives to 
help MMS meet this goal. 


Right Whales: Right whales are too rare and poorly understood for 
us to provide specific details on how these whales may be best 

- Until we can better understand the seasonal 
distribution and abundance of these whales in the Navarin Basin, 
we believe the best way to offer them protection is to require 
that activities that are likely to result in takings be suspended 
if individuals of this species are found to be present at a lease 
site. Temporary suspension of geophysical surveys, ne tne i of 
vessel traffic, and suspension of drilling, when it can be done 
in a safe manner, should be required if right whales are 
encountered in the vicinity of these activities. Monitoring of 
OcS activities should be conducted concurrent with drilling or 
survey operations to determine the presence or absence of right 
whales. If a right whale is sighted in the vicinity of an 
exploratory drilling unit, NOAA Fisheries should be notified 
immediately in order that a decision may be made with MMS as to 
what action, if any, regarding drilling operations should be 
taken to protect the right whales under the specific 
circumstances. 


Reinitiation of Consultation: 


During the -lease exploration phase, should provide NOAA 
Fisheries with all exploration plans and any subsequent revisions 
of these plans. MMS should review these plans to determine if 
further Section 7 Consultation is necessary during exploration. 


Consultation must be reinitiated for the development and 
production phases in the Navarin Basin. Consultation must also 
be reinitiated if (1) new information reveals impacts from the 
proposed activities that were not considered in this 
consultation, (2) the activities are modified in a manner that 
causes effects that were not prev aN a | considered, or (3) a new 
species is listed or critical habitat is designated that may be 
affected by the proposed gctivities. 


Incidental Take Statement: 


Section 7(b)(4)(C) of the ESA specifies that in order to provide 

an incidental take statement for an endangered or threatened 
—— of marine mammal, the taking must be authorized under 
Section 101(a)(5) of the Marine Mammal Protection Act of 1972 
(MMPA). Since no taking incidental to the proposed activity has 
been authorized or requested under Section 101(a)(5) of the MMPA, 
no statement on incidental take of endangered or threatened 
marine mammals is provided and no take is authorized. 


CONSERVATION RECOMMENDATIONS 


Navarin Basin, NOAA Fisheries recommends that MMS use its 
authority in furthering the purposes of the Endangered Species 
Act in the following additional ways: 


: 1. Certain information gaps can be filled by additional research 
on endangered whales in the Navarin Basin lease area. We 
strongly recommend that, until whale usage of these waters is 
understood, MMS should conduct or sponsor studies to fill 
information gaps on the distribution and abundance of, and 
habitat use by, endangered whales in the Navarin Basin and 
adjacent parts of the Bering Sea. 


Continued research is needed to define both winter distribution 
and habitat use of the lease area by bowhead whales, and summer 

. distribution of right whales. Winter distribution of bowhead 

y whales should be determined before year-round production 

c activities are initiated in the Navarin Basin. Extensive and 
systematic aerial — — 
the summer, for at least two consecutive years, could determine 


whether right whales regularly occupy any parts of the lease 
area. 


2. Until determined as unnecessary, to provide further 
protection for endangered right whales that may occur in this 

; area, we strongly recommend that all 0CS-related activities 

r. @uring the open water season be required to employ observers 
keep lookouts and sighting records of endangered whales. We 
see effort as supplemental to an aerial survey 
recommended above. Information of the distribution and 
occurrence of endangered cetaceans in this remote lease area 
should also be collected. NOAA Fisheries will furnish 
identification guides and ,sighting forms which should be reported 
to NOAA Fisheries, Alaska Regional Office, at the end of each 
season. 


3. A better overall understanding of possible impacts of OCS 
⏑üů on Gueageane tu avant ct the effects of 
ft 


noise and oil spills on cetaceans in OCS locations and 
times of year. NOAA Fisheries recommends that MMS continue to 
sponsor research to gather information on the effects of noise 
and oil spills on endangered cetaceans in this and other lease 


%. To protect and further conserve endangered whale species in the 


J 4. MM Fisheries supports the proposed Stipulation No.3 
i, entitled "Protection of Biological Resources" that may require 
' biological surveys, and the proposed Information to Lessees that 


| Oe 12 
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x establishes the Bering Sea Biological Task Force as an advisory 
body for the Navarin Basin. We urge MMS to adopt these proposed 
measures. ; 


5. MMS should continue to notify lessees through information 
contained in the Notice of Sale, leases, and other operating 
permits, of guidelines and proper actions the operators should 
take to avoid potential harassment or harm to individuals of any 
species of endangered whales. Appendix II of the Bering Sea 
Region Opinion provides guidelines to vessel and aircraft 
operators to avoid harassment of endangered whales. 


13 


C-17 966 


References 


-. Albert, T.F. (ed.), 1981. Tissue structural studies and other 
investigations on the biology of endangered whales in the 
Beaufort Sea. 953. pp. Report to the Bureau of Land Management 
from the Department of Veterinary Science, University of 
Maryland, College Park, Md., 20742. 


Braham, H.W., 1984. The bowhead whale, Balaena mysticetus. Mar. 
Fish. Rev. 46(4) :45-53. 


Braham, H.W., and D.W. Rice, 1984. The right whale, Balaena 
glacialis. Mar. Fish. Rev. 46(4) :38-44. 


Brueggeman, J.J., 1982. Early spring distribution of bowhead 
whales in the Bering Sea. J. Wildl. Manag. 46(4): 1036-1044. 


Brueggemann, J.J., R.A. Grotefendt and A.W. Erickson, 1983. 
whales of the Navarin Basin, Alaska. Envirosphere Co. 


73 pp. plus appendices. 


Brueggeman, J.J., 1984. Endangered whales surveys of the Navarin 
Basin, Alaska. Final Report, OCSEAP RU 625, 132 pp. 


, J.J., 1987. Monitoring of the winter presence of 
bowhead whales in the Navarin Basin through association with sea 
ice. Final Rept. prepared by Envirosphere Co, Bellevue,WA. for 
Minerals Management Service. Contract No. 14-12-0001-30182. 


Geraci, J.R. and D.J. St. Aubin, and D.L. Slater, 1982. Study of 
the effects of oil on cetaceans. Final Rept. U.S. Dept. 
Interior, Bureau of Land Management, Washington, D.C. 274 pp. 


Geraci, J.R. and D.J. St. Aubin, 1985. Expanded studies of the 
effects of oil on cetaceans. Final Rept. Contract #14-12-0001- 
29169 U.S. Dept. Interior, Minerals Management Service, 


Washington, D.C. 144 pp. 


⸗ 
Geraci, J.R. and D.J. St. Aubin, 1986. An assessment of the 
effects of oil on bowhead whales Balaena mvaticetus Report 
submitted to Amoco Production Company, Anchorage, AK. 42 pp + 


appendices. 


Goodale, D.R.., M.A. Hyman, and H.E. Winn, 1982. Cetacean 
responses in association with the Regal Sword oil spill. Ch. xI 
In: Characterization of Marine Mammals and Turtles in the Mid 
and North Atlantic Areas of the U.S. Outer Continental Shelf. 
Cetacean and Turtle Assessment Program, Univ. Rhode Island, 
Annual Report, 1979, pp. xi-1 to xi-6. For U.S. Dept. Interior, 
Bur. Land Manag., Washington, D.C. 


Bobs —— 1985. The potential effects of oil spills and 
; = z pollutants on marine mammals occurring in Alaskan 
_ OCS Report MMS 850031. Minerals Management Service, 
, AK. 22 pp. 


* K.W. and L.L. Lowry, 1984. Benthic prey in a 
whale from the northern Bering Sea. Arctic 
2) 166-168. 


* * 


‘International Whaling ——— 1985. Chairman's report 
of the 37th meeting (July 15 - 19). 34 pp. The Red House, 
Station Road, Histon, Cambridge 


“Ujungblad, D. J., 1986. Preliminary Navarin Basin field report. 
report to Minerals Management Service, Alaska OCS 
March 15, 1986. 12 pp. 


* Ljungbled, D.J., S.EB. Moore, J.T. Clarke, and J.C. Bennett,1986. 
— Aerial surveys of endangered vhales in the Northern Bering Sea, 
— Eastern Chukchi, and Alaskan Beaufort Seas, 1985: With a seven 

a review, 1979-1985. ‘Tech. Rept. 2111, Naval Ocean System 

4 , San Diego. 200 pp. 

Mizroch, S.A., D.W. Rice, and J.M. Breiwick, 1984. The fin 


whale, Balaenoptera physgalus. Mar. Fish. Rev. 46(4):20-24. 
; Reeves, B., S. Kraus, and P. Turnbull, 1983. Right whale refuge? 


« Hist. 4/83:40-45. 
Schell, D., 1987. 


Bowhead whale feeding: Allocation of regional 
habitat importance based on stable isotope abundances. pp. 369- 
415 in: Importance of the Eastern Alaskan Beaufort Sea to feeding 
bowhead whales. MMS Report 87-0037. 


= 
4 

* 

— 
x 

a & a 
* 


569 


8 


MAR 16 wag 


1011 E. TUDOR RD. 


ANCHORAGE, ALASKA 99535 


§ 
s 
~ 8 
4* 
* 


FISH AND WILDLIFE SER VICE 


syn. 
alt 

lt - 
4 ay ee 
Hie | . 


United States Department of the 


: 


hil 


"Sra 
* * 


H 
Hi 


i 


* 


** 
Pp * Po 2%, an 
of. P — - 

* J 

* es * * we — 

8 os i * — — J— ey, ¥ 
r Pe * — — 
= > * 


34 
Saude 


Hed 433 


ae 


ii 


HE 


fui it 

ey li itl 
oi 
LH i! 
i Ht 
al li Ht | 
Hl Hi 


iF 
J— HIE in 


970 


C-21 


i 
i 


i 


— 

tH} 7 
iH : i i He 

i 91 

gti F 
ai i 


. 


| United States Department of the Interior 


MINERALS MANAGEMENT SERVICE 
WASHINGTON, DC 20240 
OCT 12 BS 


To: Director, U.S. Fish and Wildlife Service 


From: Director, Minerals Management Service (sGD) W 
Subject: Proposed Navarin Basin 011 and Gas Lease Sale 107 


On January 27, 1986, the Minerals Management Service (MMS) received from the 
U.S. Fish and Wildlife Service (FWS) an Endangered Species Act section 7 

"no jeopardy” biological opinion for oi! and ges leasing and exploration 
associated with proposed Navarin Basin Lease Sale 107 in the Bering Sea offshore 
Alaska. This sale, planned then for September 1986, was subsequently postponed 
and is now tentatively scheduled for December 1989. 


i¢ considerations were largely responsible for this delay, duri 

which oi] and gas resource estimates and the oi] spill risk analyses (OSRA 
changed from those supplied to FWS at the start of the Sale 107 formal 
consultation. The attached materials describe current MMS projections of 

the OSRA and resource estimates and have also been provided directly to FwS 
Staff in Anchorage. Because they constitute new information, we ask that FWS 
review them relative to the 1986 biological opinion. To facilitate this review, 
are sending a copy of this memorandum directly to the FWS Alaska Regional 


Regarding MS's current projections, estimated economically recoverable oi! 
resources expected to be leased and developed as a result of Sale 107 are 

450 million barrels. The previous estimate (and the fi given to FWS when 
consultation began) was 3.28 billion barrels for the unleased portion of the 
Navarin Basin Planning Area. These estimates are not directly comparable 
because the resource potential of the area was reassessed after the initial 
consultation meeting with FWS using entirely different geologic and economic 
as . Furthermore, the 3. illfion-barrel As abe was an estimate for 
the total unleased planning area, whereas the 450-aillion-barre! figure is an 
estimate of the amount of of] expected to be leased and developed as a result 
of the sale, and it represents a fraction of the unleased planning area 
resource. The dramatic reduction also reflects low product prices and a 
reevaluation of the area's geologic potential due to disappointing results 
from eight dry holes drilled on leases awarded in earlier Navarin Sale 83. 

In light of this reduction, the estimated number of exploration and delineation 
wells falls from 24 to 16; the number of drillships and/or platforms projected, 
from 13 to2. These drops, and associated reduced support aircraft and vessel 
activities and of] spill risks, should substantially decrease the low levels 
of impact on species that FWS identified in its 1986 opinion. 
Consequently, we believe the conclusions in that opinion remain relevant and 
appropriate. We would greatly appreciate receiving at MMS headquarters as soon 
as possible written FWS concurrence with this determination or, alternatively, 
any update of the 1986 opinion that FWS may believe is warranted — 
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_. $till, in the unlikely event that FWS were to consider that the new information 


or other available data justify a potential finding of “jeopardy," we strongly 
request that our respective staffs discuss the finding as well as reasonable and 
prudent alternatives as soon as practicable to ensure that the alternatives are 
within our authority to control or implement and that they would be feasible, 
appropriate, and effective. Comparably, if “reasonable and prudent measures" 


are considered necessary or appropriate to minimize the impacts of any 


inc*dental take that might occur as a result of the action, we also strongly 
request that our respective staffs discuss suck incidental] take and particularly 
these “measures” as soon as practicable for the same reasons noted above. Such 
discussions, if they are needed, should minimize or prevent later problems or 
misunderstazdings. To be appropriately factored into the Environmental 

Impact Statement now nearing completion for Sale 107, we request receipt of 

the above referenced FWS written concurrence or updated Sale 107 biological 
opinion at MAS headquarters before January 1989. 


As necessary, our Washington and Anchorage staff members are prepared to meet 
with your endangered species staff and to answer any questions they may have 
concerning this matter. Requests for additional information or clarification 
1d be addressed to Jackson E. Lewis, Minerals Management Service, Mail 

top 644, 12203 Sunrise by Drive, Reston, Virginia 22091 (commercial 
telephone: 703-648-7771; 959-7771), or Dan Benfield, Minerals Man t 
Service, Alaska fon, 949 East 36th Avenue, Anchorage, Alaska 99508-4 
(commercial and telephone: 907-261-4672). 


3 Attachments 
cc: Regional Director, FWS Alaska Region 
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Whales, Ice Seals, Marine Birds, 
Groundfish 


Whales, Ice Seals, Marine Birds, 
Groundfish 


Whales, Ice Seals, Marine Sirds 
Whales, Ice Seals, Sea Lion, 
Walrus, Marine Birds 


Whales, Ice Seals, Walrus, 
Marine Birds 


Whales, Walrus, Ice Seals, Sea Lion, 
Polar Bear, Marine Birds 


Whales, Walrus, Ice Seals, Sea Lion, 
Polar Bear, Marine Birds 


Walrus, Ice Seals, Sea Lion, 
Polar Bear, Marine Birds 


Whales, Walrus, Ice Seals, 
Polar Bear, Marine Birds 


E~I 


all 3 
all 3 
all 3 
all 3 


all 3 


978 


Pass 


Pribilof 
Islands 


St. Matthew 
East 


St. Matthew 
West 


St Matthew 
Polynya 


Shel fbreak 
East 


Shel fbreak 
Eastcentral 


Shel fbreak 
Westcentral 


Shelfbreak 
West 


Northern 
Lease Area 


Cape Navarin 
Gulf of 
Anadyr 


St. Lawrence 
Northwest 


St. Lawrence 
Northeast 


St. Lawrence 
South 


St. Lawrence 
Polynya 


* — 
— F rs 
* > 3 
3 a * 
ve * j "2 
* — 4 v4 
~ 3 * * 
» — 
; +. Fe 3 


Navarin Basin Sale 107 Biological Resources for OSRA 
) —* 
acxget Major Biological Resources Vulnerable Area 
ke 
17 Ice Seals, Waterfowl all 3 Yukon Delta 
18 Ice Seals, Sea Lion, Polar Bear, all 3 Nunivak 
Marine Birds, Red King Crab Island 
as ig Ice Seals, Marine Birds Winter Icefront 
7 
5 20 Ice Seals, Polar Bears Winter Icefront 
| 21. + + Walrus, Ice Seals, Polar Bear Fall, Winter Icefront 
22 Walrus, Ice Seals, Sea Lion Fall, Winter Pack Ice 
23 Walrus, Ice Seals, Sea Lion Fall, Winter Pack Ice 
‘ 24 Whales, Ice Seals, Sea Lion, all 3 Shel fbreak 
4 Fur Seal, Marine Birds, Blue King Crab 
: 25 © Whales, Walrus, Ice Seals, Sea Lion, all 3 Shel fbreak 
Fur Seal, Marine Birds, Herring 
. 26 Whales, Sea Lion, Fur Seal, Harbor Sea, all 3 Shelfbreak 
; Sea Otter, Marine Birds, Groundfish, Coastal 
| Pollock Eggs, Red King Crab 
27 Whales, Walrus, Harbor Seal, Sea Otter, all 3 Alaska 
! Marine Birds, Red King Crab Peninsula 
: 
: 28 Whales, Walrus, Ice Seals, Sea Lion, all 3 Inner 
Harbor Seal, Sea Otter, Marine Birds, Bristol Bay 
Red King Crab 
29 Walrus, Ice Seals Fall, Winter St. Matthew 
Island-Unimak 
Pass Corridor 
30 Walrus, Ice Seals, Marine Birds all 3 Cape Newenhan 
1/ Marine Birds include waterfowl. 
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Seurce: USDOl, MMS, 1989. 
FIGURE E~1. BIOLOGICAL RESOURCE AREAS FOR THE NAVARIN BASIN 
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Source: USDOl, MMS, 1989. 
FIGURE E~2. BIOLOGICAL RESOURCE AREAS FOR THE NAVARIN BASIN 
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Table =E-4: 


Table E-5: 


Table E-7: 


Table £E-8: 


Table E-9: 
Table E-10: 
a Teble £-11 


Table E-12- 


List of OSRA Tables 


Probebility (expressed as percent chance) that an oil spill starting 
at a particular location will contact a certain land segment within 
3 days, Naevarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location will contact a certain land segment within 
10 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location will contact a cer'*':: land seguent within 
30 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at e perticular location will contact a certain target within 3 
days, Nevarin Basin Sale 107. 


Probability (expressed as percent chance) that an ofl spill starting 
at a paerticuler location will contact a certain target within 10 


days, Mavarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
et « particular location will contact «a certain target within 30 


days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at @ particular location in the winter season will contact a certain 
lead segeent within 3 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location in the winter season will contact a certain 
land segment within 10 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at « particuler location in the winter season will contact a certain 
land segment within 30 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location in the winter season will contact a certain 
target within 3 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
et a particular location in the winter season will contact a certain 
target within 10 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an ofl spill starting 


et a particular location in the winter season will contact a certain 
target within 30 days, Navarin Basin Sale 107. 
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Table E-14: 


Table E-15: 
Table E~-16: 
Table E-17: 
Table E-18: 


Table E-19: 


Table E-20: 


Table E-21: 


Table E-22: 
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List of OSRA Tables 
(cont inued) 


Probability (expressed as percent chance) that an oil spill starting 
at @ particular location in the summer season will contact a certain 
land segment within 3 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location in the summer season will contact a certain 
land segwent within 10 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location in the summer season will contact a certain 
land segment within 30 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location in the summer season will contact a certain 
target within 3 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location in the summer season will contact a certain 
target within 10 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) that an oil spill starting 
at a particular location in the summer season will contact a certain 
target within 30 days, Navarin Basin Sale 107. 


Probability (expressed as percent chance) of one or more spills, and 
the estimated number of spills (mean) occurring and contacting land 
segments over the expected production life of the lease ares, 
Navarin Basin Sale 107 Alternative I (base and high cases) and 
cumulative case for spills of 1,000 barrels orgreater. 


Probability (expressed as percent chance) of one or more spills, and 
the estimated number of spills (mean) occurring and contacting land 
seguents over the expected production life of the lease area, 
Nevarin Basin Sale 107 Alternative I (base and high cases) and 
cumulative case for spills of 10,000 barrels or greater. 


Probability (expressed as percent chance) of one or more spills, and 
the estimated number of spills (mean) occurring and contacting 
targets over the expected production life of the lease area, Navarin 
Basin Sale 107 Alternative I (base and high cases) and cumulative 
case for spills of 1,000 barrels or greater. 


Probability (expressed as percent chance) of one or more spills, and 
the estimated number of spille (mean) occurring and contacting 
targets over the expected production life of the lease area, Navarin 
Basin Sale 107 Alternative I (base and high cases) and cumulative 
case for spills of 10,000 barrels or greater. 


Probability (expressed as percent chance) of one or more spills, and 

of spills (mean) occurring and contacting 
targets over the expected production life of the lease area, Navarin 
Basin Sale i107 Alternative I (base and high cases) and cumulative 
case of 1,000 barrels or greater. 


ility (expressed as percent chance) of one or more spilis, and 
estinsted number of spills (mean) occurring and contacting 
targets over the expected production life of the lease area, Navarin 
Basin Sale 107 Alternative I (base and high cases) and cumulative 
case for spills of 10,000 barrels or greater. 


534 


E-5 


— Ang 
AlS Al9 A21 A22 A253 A24 E2% P1S P17 P18 P20 P24 P25 S01 S02 S03 SO4 SOS S06 SO7 SOB S09 


Land Segment 
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Table E-1 (Continued) 
location will contact « certain land 
within 3 dseys, Neverin Basin Sale 107 
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Naverin Basin Sele 107. 
HRypothetical Spill Location 


Al8 Al9 A21 A22 A23 A24 E24 P15 P17 P18 P20 P24 P25 SOl S02 SO3 S04 


within 10 days, 


Table E-2 
Probabilities (expressed as percent chance) that an oil spill starting 
at a particular location will contact a certain land segment 


Land Segsaent 


@eeececeecacaeeaeececeacaeacecaceeaeaceecncececesc 
eeaceaeceacaecececeaeaeacaeceecaceecaecececcecce 
eSeeceacecacecacacaecaeaecaecacaecaecacacaercececcececce 
Secaeeceaceeceeaeceecaeceecaneeceeeterirtnrccesc 
eSeecaccanceecaeacacaeacacacaececanececaeecacecceccece 
@Geeceaceacaceacecacecacececaeecaaceccececececec 
SGeeaccaacaecesreacceaeaeecececereccececesc 
Geececeaecaecncaeececacaceceacetcrinecececcee 
SGececaccecececenccecececaeececaceccecececscce 
@Saecacceecacecacecaeeracecacacaceccecaececececnececaece 
Seecceccecececececaeecacecececececnccececews 
e@gwomcaccaecacaacneeacaceacecaceecececcececee 
Seacencaceaceceacecaeececaceacecaceaceeccaececce 
@Seececaeceaececececacaeecaacacececeecaeecacecaces 
SGGEGEGEEEEEEEBEEKEEEGEeSeEeeacewnce 
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Rows with a11 values less than 0.5 percent are not shown. 
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Table E-2 (Continued) 
Probabilities (expressed as percent chance) that an oil spill 
starting at a particular location will contact a certain land segment 
within 10 days, Navarin Basin Sale 107. 


Land Segnent Hypothetical Spill Location 
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Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
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1l values less than 0.5 percent are not shown. 
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within 30 days, Nevarin Basin Sale 107. 


Table E-3 
Probabilities (expressed as percent chance) that an oil spill starting 
at a particular location will contact a certain land segzent 
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Table E-3 
Probabilities (expressed as percent chance) that an cil spill starting 


Rows with a11 values less than 0.5 percent are not shown. 
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Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
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Table E-3 (Continued) 
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Note: ** = Greater than 99.5 percent; m = Less than 0.5 percent. 
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Table E-4 (continued) 
Probebilities (expressed as percent chance) that en ofl spill starting at a particular location will 
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Table E-5 


Probabilities (expressed as percent chance) that an oil spill starting at a particular location will 
Hypothetical Spill Location 


contact a certain target within 10 days, Navarin Basin Sale 107. 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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Table E-5 (continued) 


Probabilities (expressed as percent chance) that an oil spill starting at a particular location will 
contact «a certain target within 10 days, Navarin Basin Sale 107. 


Hypothetical Spill Location 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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Table E-6 


Probabilities (expressed as percent chance) that an oil spill starting at a particular location will 
contact a certain target within 30 days, Navarin Basin Sale 107. 


Rypothetical Spill Location 
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t ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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Table E-7 


Probabilities (expressed as percent chance) thet an oil spill starting at « 


Table E-7 (Continued) 
Probabilities (expressed as percent chance) that an o spill 
starting at a particular location in the winter season will contact « certain land 
Rypothetical Spill Location 
$10 S11 S12 $13 S14 S15 S16 S17 $18 S19 $20 $21 $22 $23 $24 S25 


Rypothetical Spill Location 
Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
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perticuler location in the winter season will contact « certain land segment 
segeent within 3 days, Navarin Basin Sale 107. 


Rows with 211 values less than 0.5 percent are not shown. 
Rows with a11 values less than 0.5 percent ere not shown. 
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Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
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Table E-8 


Probabilities (expressed as percent chance) that an ofl coi. starting et « 


Rypothetical Spill Location 
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within 10 days, Nevarin Basin Sale 107. 
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Table E-8 (Continued) 
Probabilities (expressed as percent chance) that an oil spill starting at a 
particular location in the winter season will contact a certain land segment 
within 10 days, Navarin Basin Sale 107. 


Land Segment Hypothetical Spill Location 
Al8 Al9 A21 A22 A23 A24 E24 P15 P17 P18 P20 P24 P25 S01 S02 SO3 . S05 S06 SO7 S08 S09 


144 nae nanarraraza@eaeseaaenrearnaaeeserare ena a 

145 nnnenranrenrenreirwerenrenrnranrsiarnananaeaeiananana a 

146 n 99 1a.,nhi1.tbsaA,Aenatieoionawysnaiireanrasianaianaeaeeanaee=nan a 

147 n23a,nRhe3s3strtf.nhRnenanraseitieagdga2nenanenraiai=anaene—*nfne—~an —~a 
Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 


Table E-8 (Continusd) 
Probabilities (expressed as percent chance) that an oil spill 
starting at a particular location in the winter season will contact a certain land 
segment within 10 days, Navarin Basin Sale 107. 


Land Segment Hypothetical Spill Location 
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Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with ull values less than 0.5 percent sre not show. 
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Probabilities (expressed as percent chance) that an oil spill startirg at a 
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Table E-9 (continued) 


Probabilities (expressed as percent chance) that an oil spill starting at a 
Rypothetical Spill Location 


within 30 days, Navarin Basin Sale 107. 
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particular location in the winter season will contact a certain land segment 
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Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 
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Table E-9 (Continued) 
Probabilities (expressed as percent chance) that an oil spill 


starting at a particular location in the winter season will contact a certain land 
Hypothetical Spill Location 
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Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with #11 values less than 0.5 percent are not shown. 


> 


Table E-10 


Probabilities (expressed as percent chance) that 
winter season will contact 


an oil spill starting at a particular location in the 


@ certain target within 3 days, Navarin Basin Sale 107. 


Hypothetical Spill Location 
Al8 Al9 A21 A22 A23 A24 E24 P15 P17 P18 P20 P24 P25 S01 S02 SO3 S04 SOS S06 S07 SOB S09 
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Table E-10 (continued) 
as percent chance) that an oii spill starting at a particular location in the 


certain target within 3 days, Navarin Basin Sele 197. 


Bypothetical Spill Location 


$10 $11 S12 $13 $14 S15 S16 $17 S18 S19 $20 $21 $22 S23 S24 $25 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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Table E-11 


Probabilities (expressed as percent chance) that an oil spill starting at a particular location in the 


Navarin Basin Sale 107 


Rypothetical Spill Location 
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Note: ** = Greater than 99.5 percent; mn = Less than 0.5 percent. 
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Table E-11 (continued) 
Probabilities (expressed as percent chance) that an oil spill starting at a particular location in the 


Navarin Basin Sale 107. 


winter season will contact a certain target vithin 10 days 


Hypothetical Spill Location 
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Table E-12 


Probabilities (expressed as percent chance) that an oil spill starting at a particular location in the 
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winter season will contact « certain target within 30 days, Nevarin Basin Sale 107 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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winter season will contact a certain target within 30 days, Navarin Basin Sale 107. 


Hypothetical Spill Location 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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Table E-13 
Probabilities (expressed as percent chance) that an oil spill starting at a 
particular location in the summer season will contact a certain land segment 
within 3 days, Navarin Basin Sale 107. 


Land Segment Hypothetical Spill Location 

Al18 A19 A21 A22 A23 A24 E24 P15 P17 P18 P20 P24 P25 S01 S02 S03 S04 SOS S06 S07 sos S09 
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6 nnn;»ana”n,’2asin2ernrearaanaeeonenaernnrenraananaanaa~a—~a 
58 nm nnarenrernrenananrennraenrkeanananaananinaarnai=anaana~a a 
63 nnnran;nanrern»anrnrnraneaneeananaearnarenraanaanaanranaa a 
6h nhnnanrnrenrnrenaensenr»#enrenfaanianaanaanaeannananeanaisa 
108 n nnarnranrnaenkersanranreanaian;raennrnaérnaanaana~ana~a a 
144 nnn;renrenr»aenrenéeernrnrsea,senonaoanraenenana=anaeaaaea 
145 n nnr;rwrn’rnaisrnaanaa,naeeananrnrnranananaanan a 
146 n 6l nnhanasnrennsanajnrenrenrenanaanrnnanranr ana 


Notes: ** = Greater 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 


Table E-13 (Continued) 
Probabilities (expressed as chance) that an oil spill 
starting et a particular location in summer season will contact a certain land 
seguent within 3 days, Navarin Basin Sale 107. 


Land Segment Hypothetical Spill Location 
$10 S11 S12 $13 S14 S15 $16 $17 $18 $19 $20 S21 $22 $23 $24 S25 


Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 
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within 10 days, Nevarin Basin Sale 107. 
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Rows with all values less than 0.5 percent ere not shown. 
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Notes: ** = Greater than 99.5 percent; n = less then 0.5 percent. 


Table E-14 (Continued) 
Probabilities (expressed as chance) that an ofl spill 
starting et a particular location in summer season will contact a certain land 
segment within 10 days, Navarin Basin Sale 107. 


{eal Spill Location 
$16 $17 $18 $19 $20 $21 $22 $23 $26 $25 
n fn n n 
n n n n 


n = lees than 0.5 percent. 
Rows with all values less then 0.5 percent are not shown. 
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Table E-15 


percent chance) it an ofl] spill starting at « 


location in the summer season will contact « certain land 
Rypothetical Spil) Location 
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within 30 days, Nevarin Basin Sale 107. 
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Table E-15 (Cortinued) 


Probabilities (expressed as percent chance) that an oil spill starting at a 


Hypothetical Spill Location 
Al8 Al9 A21 A22 A23 A24 E24 P15 P17 P18 P20 P24 P25 S01 S02 S03 S04 S05 S06 S07 SOB S09 


particular location in the summer season will contact a certain land segment 
within 30 days, Nevarin Basin Sale 107. 
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Notes: ** = Greater than 99.5 percent; n = less then 0.5 percent. 
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Table E-16 


Probabilities (expressed as percent chance) that an oil spill starting at a particular location in the 
summer season will contact a certain target within 3 days, Navarin Basin Sale 107. 


Hypothetical Spill Location 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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Table E-16 (continued) 


Probabilities (expressed as percent chance) that an oil spill starting a 
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summer season will contact a certain target within 3 days, Nav 


Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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lities (expressed as percent chance) that an oil 
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Table E-17 (continued) 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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Table E-18 


percent chance) that an ofl spill starting at a particular location in the 
will contact « certain target within 30 days, Nevarin Basin Sale 107. 


Rypothetical Spill Location 
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Table E-18 (continued) 
Probabilities (expressed as percent chance) that an oil spill starting at a particular location in the 


Hypothetical Spill Location 


summer season will contact a certain target within 30 days, Navarin Basin Sale 107 
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Note: ** = Greater than 99.5 percent; n = Less than 0.5 percent. 
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lis, and the estimated number of spills (mean) 
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number of spills (mean) 
area, Navarin Basin OCS 
) for spilis of 10,000 
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Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills 


(mean) occurring and contacting environmental resources over 


Navarin Basin OCS Lease Sale 107. 


Note: n = less than 0.5 percent; ** = greater than 99.5 percent. 
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Alternatives IV, ¥, and VI 


Land Alterne- ~“Alterne- Kiterne- Alterne- Alterne- [iterne- Alterne- ([lterne- 
Segment tive tive tive tive tive tive tive tive tive 
> Iv vy vI Iv v vI IV v VI 
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 
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6 1 0.0 a 0.0 1 06.0 1 0.0 an 0.0 1 0.0 2 0.0 a 0.0 2 0.0 
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12 a 0.0 a 0.0 n 0.0 n 0.0 2 0.0 a 0.0 1 0.0 n 0.0 1 06.0 
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Table E-24 
Probabilities (expressed as percent chance) of one or sore spills, 
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Within 3 days Within 10 days Within 30 days 
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Segment tive tive tive tive tive tive tive tive tive 
Iv v vI TV v vI IV v vI 
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 
6 1 06.0 a 06.0 1 0.0 1 0.0 2 0.0 1 0.0 1 0.0 n 0.0 1 0.0 
43 0.0 on 0.0 n 06.0 a 06.0 nan 0.0 a 90.0 1 0.0 n 0.0 1 0.0 
one or sore contacts vithin 50 Gays are not show. 
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Appendix F 
0il-Spill Response 


Federal Laws: The protection of the environment from oil spills is regulated 
the National 0il and Hazardous Substances Pollution Contingency Plan (40 

CFR part 300) required by section 105 of the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) (42 U.S.C. 9605) 
and by Section 311(c)(2) of the Clean Water Act as amended (33 U.S.C. 1321(c) 


(2)). 


Section 311 of the Clean Water Act provides the overall framework for spills 
of oil and designated hazardous substances, including national policy and 
responsibilities. It is the policy of the United States that the spiller 
assumes complete financial responsibility for removal actions. If the pre- 
designated On-Scene Coordinator (OSC) determines that timely and/or adequate 
removal actions are not being carried out, then the Federal Government will 
initiate cleanup. The Government may then bring action against the responsible 
party to recover all cleanup costs up to the liabilities set by Federal Law. 


The CERCLA significantly broadens the scope of spill reporting and response. 
eg nyc the act requires that the National Response Center be notified 

any release of a reportable quantity of a hazardous substance to the 
my 


The Resource Conservation and Recovery Act (RCRA) addresses problems related 
to the generation, disposal, and management of waste materials in the United 
States. These regulations require that generators, transporters, and 
disposers of hazardous wastes sust obtain EPA identification numbers. During 
spill situations where hazardous waste is recovered and transported to a 
disposal site, the shipment must be accompanied by a manifest which includes 
the EPA identification number of the generator and each transporter. 


National and —— Oil and Hazardous Substances Pollution Contingency 

: t Regiona Hazardous Substances Pollution 
Contingency Plans have been developed in compliance with the Clean Water Act, 
Section 311(c)({2) and CERCLA, Section 105. These plans provide for a coordi- 
nated and integrated response by departments and agencies of the Federal and 
state governments to protect the public health and environment and to minimize 
adverse impacts due to oil and hazardous substances discharge, including 
containment, dispersal, and removal. 


The OSC is the Federal official predesignated by the EPA or USCG to provide 
on-scene coordination and direction of all aspects of a spill and subsequent 
removal actions. The OSC is predesignated as part of the planning and 
preparation for response to pollution incidents. The OSC maintains a 
responsibility to ensure that the proper initiation, containment, 
countermeasures, cleanup, and disposal actions take place. An official from 
any agency with responsibility under the Regional Contingency Plan may assume 
the role of the OSC until the predesignated OSC arrives. 


The Regional Response Team (RRT) provides the appropriate regional mechanism 
for planning and preparedness activities before a response action is taken and 
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for coordinction and advice during such response action. The two principal 
components of the RET mechanism are a standing team, which consists of desig- 
nated representatives from each participating Federal agency, state and local 
governments, and incident-specific teams where participation will relate to 
the technical nature of the incident and its geographic location. Both the 
national and regional plans contain the responsibilities and the functions of 
the OSC and the RRT and are available for review at the EPA and USCC offices. 


The standing RRT will serve to recommend changes in the regional response 
organization as needed, to revise the regional plan as needed, and to evaluate 
the preparedness of the agencies and the effectiveness of local plans for the 
Federal response to discharges and releases. 


In Alaska, the entire coastal area is a geographic zone of responsibility 
covered by the Alaska Region Oil and Hazardous Substances Pollution Contin- 
gency Plan. The purpose of the regional plan is to provide for a coordinated 
and integrated Federal and State agency response posture in Alaska at the RRT 
level. At the same time, this provides the predesignated OSC with guidance 
and assistence for preparing local contingency plans and responding 
effectively to pollution incidents. 


Members of the Alaska Coastal RRT are designated representatives from the US 
CG, EPA, the State of Alaska, the Federal Emergency Management Agency, and the 
following Federal departments: Agriculture, Commerce, Defense, Energy, Health 
and Human Services, Interior, Justice, Labor, and State. The following are 
available to assist the RRT, OSC, and SSC in performing their duties: national 
special forces on call, such as the USCG's Pacific Strike Team and the 
Environmental Response Team established by the EPA; a computerized national 
inventory of pollution-response and -support equipment for locating 
specialized equipment tailored to the characteristics of the spill; memoranda 
of agreement and interagency agreements to explicitly define areas of 
responsibility in cases where overlapping jurisdiction may exist; and 
specialized functional groups within the RRT to provide expertise and 
leadership in areas such as public information, pollution-control techniques, 
damage assessment, and protection of living marine resources. 


MMS Pollution Prevention and Response Regulations: The general and permanent 


rules for oil, gas, and sulphur operations in the outer continental shelf are 
regulated by 30 CFR part 250. Subpart C regulates pollution prevention and 
control. Pollution prevention is the top priority. The lessee is directed to 
prevent unauthorized discharges of pollutants into the offshore waters. 
Inspections are an integrated part of pollution prevention. Inspections on a 
daily basis can be required to prevent discharges of pollution. Pollution- 
response equipment shall be inspected at least monthly. In addition, spills 
are to be reported immediately if greater than one barrel and within 12 hours 
if less than one barrel. 


The oil industry lessee is regulated by 30 CFR 250.42 to submit an oil-spill- 
contingency plan for approval by the Regional Supervisor with or prior to 
submitting an Exploration or Development and Production Plan. The MMS, Alaska 
OCS region, provides guidelines developed in compliment with the MMS/USCG 
Memorandum of Understanding (MOU) dated December 18, 1980. An oil-spill- 
contingency plan (OSCP) shall be reviewed and updated annually. In addition 
to 30 CFR 250.42 and other legal requirements, the OSCP shall contain the 
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following: (1) oil-spill-risk analyses, (2) recovery equipment, (3) equipment 
availability (4) response time, (5) drills, (6) support vessels, (7) disper- 
sant equipment, (8) authority, (9) disposal, (10) detection and monitoring, 
and (11) any provision of the regulations dealing with contingency planning, 
the provision's use, and maintenance of pollution-control equipment, or 
related training also shall apply in the preparation of contingency plans. 


Petroleum Indust tions: Alaska Clean Seas (ACS) was 
Sepeioed by the Tadnere ts support industry oil-spill-response 
activities in both State and OCS waters off the Alaskan coast. The ACS 
organization is divided into Cost Participation Areas (CPA's). The current 
areas are the ABSORB CPA, the Norton Sound CPA, the St. George Basin CPA, the 
Navarin Basin CPA, and the Gulf of Alaska CPA (formerly the Gulf of Alaska 
Cleanup Organization). This cleanup organization and others (such as CIRO) 
opsrate through a voluntary private-industry agreement to jointly acquire 
oil-spill-containment and -cleanup equipment, to train personnel in its use, 
and to provide a pooled capability of response greater than any one company 
could provide. 


On April 7, 1989, Richard M. Morrow, Chairman of the Board, American Petroleum 
Institute, and Chairman of Amoco Corporation, announced that the Board of 
Directors of the American Petroleum Institute had established a top-level task 
force to review industry operations in the areas of oil-spill prevention and 
response. On June 14, 1989, the task force approved the follcwing conclusions 
and recommendations. The Task Force proposes that an industry funded 
Petroleum Industry Response Organization (PIRO) be established to consist of a 
Headquarters Group and five Regional Response Centers. Although none of these 
response centers sare in Alaska, Richard M. Morrow has written to Governor 
Steve Cowper and the Alaskan Congressional delegation saying: "The industry 
had not at all disregarded Alaska, but is treating it explicitly as a unique, 
and very important, region which is developing a special contingency plan. The 
Alaska plan specifically establishes at Valdez a response capability roughly 
equivalent to that proposed for each of the five regional response centers. In 
addition API should review local capability in the period before PIRO is 
established.” 


Petroleum pneustry pace tLt Cone tngency —— The oil industry lessee is 

. to t an OSCP for approval by the Regional 
Supervisor with or prior to submitting an Exploration or Development and 
Production Plan. Information on oil-spill-contingency planning for the 
Navarin Basin is referenced from OSCP’s for Sale 83 leases in the Navarin 


Basin (Alaska Clean Seas, 1984; Amoco Production Company, 1985; and Exxon 
Company, 1984). 


a. pa Spi lta Ri ek Analyses: Predicting oil-slick movement is 
desirable because it gives some idea o re a slick will migrate and of the 
possibility of the slick coming in contact with any shoreline area. Knowing 
the general shoreline areas where oil-spill contamination could potentially 
occur can aid in efficient preplacement of oil-spill-response equipment, and 
in the event of a spill, aid in effective implementation of oil-spill-response 
actions (including containment, protection of sensitive areas, and spill 


cleanup). 
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Two types of trajectory analysis were used in the Navarin Basin OSCP's. Amoco 
Production Company used vector addition to predict spill trajectories from 
their specific lease tracts. Exxon Company, U.S.A. used information from MMS 
analysis with the Rand three-dimensional model. 


b. Recove : The first line of defense is always 
offshore mechanical con t. Containment is useful in providing extra 
time for deployment of more equipment and manpower. The type of recovery 
equipment and its method of deployment rest entirely with the operator. 
However, subject to the prevalent conditions identified in the risk analysis, 
the equipment should be "state-of-the-art." Based on previous research and 
development studies, observations, and experiences, currently available 
"state-of-the-art" equipment is capable of operating in 8- to 10-foot seas and 
20-kmnot winds (46 FR 2911). However, a recent reevaluation of the 
effectiveness of response equipment by the USDOI (USDOI, MMS, OCS Spill Task 
Force, 1989) following the Exxon Valdez oil spill was more pessimistic, 
concluding that most response ~ equipment pent available in the U.S. is limited to 
conditions of International Sea State 2 or less (waves less than 2-4 ft and 
winds less than 10-15 kn). 


This relatively poor rating of response equipment by the MMS task force was 
attributed in part to the lack of MMS standard protocols for evaluating and 
comparing equipment performance. That is, MMS has no formal protocol or 
quantitative procedures for evaluating whether response equipment proposed by 
lessees is "state-of-the-art" as required by MMS guidelines for OSCP's. Based 
on the MMS task force analysis, offshore-response equipment in U.S. waters 
does mot meet the level of performance required by MMS, Alaska OCS Region 
guidelines for Approval of 0il-Spill-Contingency Plans. The MMS task force 
has recommended that MMS establish a standard test protocol for offshore booms 
and adopt an existing protocol for oil skimmers to define "state-of-the-art" 
and minimum performance requirements. These recommendations were presented to 
the Secretary of the Interior and MMS has implemented modifications and 
alternative procedures that might improve response and readiness. 


c. — Availability: The MMS, Alaska OCS Region 
considers a recovery rate of I, barrels per day is likely, unless the risk 
analysis suggests a higher spill rate. During drilling of the Navarin Basin 
(Sale 83) leases, this requirement was met with equipment warehoused in Dutch 
Harbor by the Navarin Basin CPA of Alaska Clean Seas and with equipment 
positioned onsite by individual lease holders. Table F-1 lists the detection 
and recovery equipment of the Navarin Basin CPA in Dutch Harbor. Table F-2, 
provides an example of onsite capabilities, listing equipment provided onsite 
by Amoco Production Company during drilling of Navarin Basin (Sale 83) leases 


during 1985. 


d. Response Time: The MMS, Alaska OCS Region requires that 
initial response activities be undertaken within 6 to 12 hours of a spill, 
geography permitting. However, the spiller must be prepared to respond before 
the spill reaches shore (in less than 6 hre if necessary). This initial 
mobilization time is for relatively small spills, although MMS has not speci- 
fically defined size. For larger spills--those that could exceed the local 
cleanup-response capability--MMS, Alaska OCS Region requires that additional 
equipment be made available onsite within 48 hours. Amoco considers the list 
of equipment in Table F-2, to be capable of handling small operational spills 
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Table F-1 


Response Equipment Maintained by Alaska Clean Seas 


Iten 


ti Location 


Deadhorse Dutch Harbor Anchorage Chukchi 


Detection 


Gas/Oxygen Detector 

Ges Analyzer 

MSA Gas/0, Alarm Mod 269 
Current Meter 

Current Meter w/Recorder 
Ice Auger 

Orion Tracking Systen 
Marker Stake 1/ 
IBM PC - Trajectory Modeling— / 


Data Base for Trajectory Modeling! 


Conteimment 


Goodyear Sea Sentry Heavy Duty Boom 
Kepner Compactable 11x15 

EPI Mini Boose 

American Marine Simplex Boom 
Kepner Reel Pak Boom 

Expandi Boom 

Acme Corral Boom on 3 trailers 
Helicopter Spray Unit 


Ship Spray Unit 
Hand Spray Unit 


Collectants 


Exxon OC5 


1 (one additional unit is in Anchorage for servicing) 
l 
1 


1 
l 
8 
2 (one additional system in Valdez to be re-ordered) 


l 1 
2 , l 


2,035" (expect replacement in August 1989) 
’ 


4,000' 1,000' 


3,000' 
] l 
1 (for ARCAT) 1 (for emall boat) 
3 


5 drums 


1/ A new model for Beaufort and Chukchi Seas hes been developed. 
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Table F-1 
Response Equipment Maintained by Alaska Clean Seas 


(Continued) 
Quantity by Location 
Deadhorse Dutch Farbor Anchorage Chukchi 

, 1,700 
* Belitorch Aerial Ignition Systes l l 
Kewenee Boiler and Greer Separator Tank l 
j Clean Fire Portable Incinerator 1 out (Valdez) 
Z Trecan Portable Incinerator 1 
: (en loan from USCG) 

Flering Burner l 

(on loan from USCC) 

% * 3/4" Arctic Suction Hose 25" 
3 2" arctic Suction Bose 1,620° 
3 3” Arctic Suction Hose 4,020' 900° 300" 
* 3" Suction Hose 200° 
bs 4" Suction Hose 200' 
a 3” arctic Discharge Hose 2,000" 2,200° 600' 
‘ 3” Discharge Hose 400° 

4" Diecharge Hose 400' 
. 3” Hose Float 204 
| 10 
3 3 
— 3 3 3 
‘ 9 6 
: 10 
2 2 
4 l 
: 2 
| 2 


Table F-1 


Response Equipment Maintained by Alaska Clean Seas 


(Continued) 
Quantity by Location 
Deadhorse Dutch Harbor Anchorage Chukchi 
Firestone Fabritank (2,250 gal) 20 
Firestone Fabritank (4,400 gal) 4 


Firestone Fabritank (25,000 gal) 2 


Trellecone Bladder 1 
Dracone Barge (2,400 gal) 4 
Dracone Barge (2,500 gal) 2 
Kepner Towable Bladder (1,200 gal) 3 
EXI Air Berm (1,000 gal) 1 
ERI Air Berm (2,000 gal) 2 
* ERI Air Berm (3,000 gal) 2 
pA Fast Tank (rapide, 400 gal with liner) 1 
Past Tank (1,500 gal with liner) 2 
Fast Tank (2,000 gal with liner) 2 
Logistics - Facilities 
¥ Portable Field Base Camp ! 
Major First Aid Equipment various various 
MSA Air Packs 3 4 
Mustang Float Coat 60 
Imperial Survival Suit 60 25 
Stearns Life Vest 60 47 
Logistice — Veseels 
32° North Star Workboat l 
21' Munson Workhboat (with trir and twin 
70 hp outboard) l 
21° Munson Workboat Volvo V-8 Outdrive l 
19" Mark-V Zodiak Workboat (with 50 hp atr & trir) l 
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Table F-1 


Response Equipment Maintained by Alaska Clean Seas 


(Continued) 


Item Deadhorse 


Quantity by Location 


Dutch Harbor Anchorage Chukchi 


19° Mark-V Zodiak Workboat (with 85 hp mtr & trir) 


2-Man Life Raft 

Loran C Navigation 

16° Grumman (with trir and 25 hp outboard) 
Homelite Chainsaw (24" bar) 

Bird Rehabilitation Equipme:i* 


Bird Scare-away Cannons 
Stihl Chainsaw (36" bar) 
Husqvarna Chainsaw (7° bar) 
Storage Van (40') 

Storage Van (20') 


Logistics - Vehiclcs 


International 10' Van Truck 
Kawasaki Snowmobile 
Chevrolet Crewcab 

Chevrolet 510 Blazer 

Ford 1-fon (with bed crane) 


Logistics - Communications 


Command and Communications Module/Van 

Radio Telephone Line 

Telephone Set 

Marine VHF 

Contingency Network 

Logisti;s Network (with repeater and duplexer) 
Operations Network (with repeater) 

Comco Air-Ground 


— ee AD 


“eee ee OO WW WW 


(at Valdez, re-evaluating needs based on experience 
there and re-outfitting) 


10 10 
4 1 
l 1 


2 (one at Valdez, will replace) 
l 
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Table F-1 


Response Equipment Maintained by Alaska Clean Seas 


(Continued) 
Quantity by Location 

Item Deadhorse Dutch Harbor Anchorage Chukchi 
Station PBX System l 
SSB Base Station (with mics. ancillary 

equipment ) 1 2 (in Valdez, will replace) 
Motorola - UHF Handheld (with extra batteries, 

headphones, battery chargers) 20 18 (17 loaned out, 

will reorder) 

Motorola ~ VHF Handheld 5 
Motorola Hand Carry Porta Mobile UHF and VHF 3 
General Electric Master II UHF and VHF 5 


Source: Alaska Clean Seas, i985. 
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Table F-2 


Onsite Equipment Available on the Drilling Yssel 
For Immediate Response to an Oil Spill-— 


Equipment Operational Capabilities 
1,500 feet of 43-inch Expandi oil Works in waves up to 5 to 6 feet 
boom stored on a steel pallet or and winds up to 20 knots 


on a power reel 
600 feet of boom towing line 


1 Walosep W-1 skimmer complete with Works in waves up to 10 feet 
diesel hydraulic power unit and 

hoses, in steel-fiberglass storage 

box (storage box also serves as a 29- 

bbl capacity storage tank and oil/ 

water separator) 


1 HIAB C-60 hydraulic crane, 22 ft 
reach for deplowing skimmer (uses 
skimmer's hydraulic power unit) 


15 bales of 3M Type 156 oil sorbent For contained spills only 
pads (100, 18-inch squares per bale) 


25 bales of 3M Type 270 sorbent For contained spills only 
booms (40 ft of boom per bale) 


1 10,000 gallon bladder tank 
5 inflatable buoys 


1 backpack dispersant 
spraying equipment 


1 drum chemical dispersant Requires permission from Federal 
Corexit 9527 OSC 


2 Boom-towing adaptors 
1 0il/water seperator 


1 18 ft boat with 2 
outboard motors 


Source: Amoco Production Company, 1985. 


1/ Either on the drilling vessel or aboard a standby vessel. 


of 50 barrels or less. Larger spills would require the mobilization of 
additional equipment (Hooks, McCloskey and Associates, Inc., 1984). 


Additional response equipment to handle a large spill would be available from 
a multitude of sources. Many of these sources and their equipment lists have 
been inventoried for potential use in the Bering Sea basins, and readers are 
referred to Alaska Clean Seas (1985) and company-specific, oil-spill- 
contingency plans. Estimated response times for mobilization and transport of 
equipment to Dutch Harbor from these additional sources are given in Table F-3 
for air transport and in Table F-4 for sea transport. Mobilization and air- 
transport times needed to airlift spill-cleanup equipment to Dutch Harbor 
would range from 4 to 17 hours from sources in Alaska and on the West Coast, 
weather permitting. Severe weather conditions occur 25 to 30 percent of the 
time. Only equipment airlifted to Dutch Harbor would be capable of meeting 
the 48-hour-response-time criteria set by MMS. 


Once spill-cleanup equipment reaches Dutch Harbor, it could be transported 
relatively quickly to the spill site, weather permitting. Severe weather 
conditions occur 25 to 30 percent of the time. Travel times to locations. in 
the proposed sale area are shown in Figure F-1 for helicopter flights from 
St. Paul and in ‘Figure F-2 for vessel travel from Dutch Harbor. A helicopter 
can reach any location in the proposed sale area within 4.0 hours. By vessel, 
any point in the proposed sale area can be reached within 24 hours. 


e. Effectiveness of Oil-Spill Cleanup at Sea: The 6-to-12- 
hour and 48-hour response times required of drilling permittees by MMS, Alaska 
OCS Region guidelines are mobilization and deployment requirements only, 
geography and weather permitting. The MMS has no regulations requiring that 
cleanup be accomplished within this timeframe nor within any other timeframe. 


Mechanical cleanup at sea, although most effective on low-viscosity oils, 
should be possible over a wide range of oil viscosity (Fig. F-3). A low- 
viscosity oil could be a diesel or a fresh, light crude. A medium-viscosity 
oil could be a lubricating oil or a light, flowing emulsion. A high-viscosity 
oil would be a weathered crude, a bunker oil, or a thick emulsion. An oil 
such as Cook Inlet crude would initially have low viscosity but, depending on 
the temperature and sea state, it would weather to a high viscosity oil within 
as little as 4 hours. The effectiveness of mechanical recovery of a spill of 
Cook Inlet crude could be considerably reduced by weathering. For instance, a 
SOCK skimmer, which is maintained by Alaska Clean Seas in Dutch Harbor, is 
effective on oil-phase viscosities up to 2,000 centistokes. For a Cook Inlet 
crude spill, this level of viscosity is achieved in approximately 4 hours at 
32° F and 18-knot winds, or in approximately 75 hours at 45° F and 2-knot 
winds. 


Chemical dispersion--the use of dispersants to mix the oil into the water 
rather than recovering the spilled oil--is an alternative technique to miti- 
gate spill damage. An oil slick can be artificially dispersed by application 
of chemical dispersants. A dispersant alters the interfacial properties of 
oil and water and enables an oil layer to be broken up easily into very small 
droplets by either mechanical or natural agitation. The resulting dispersion 
of oil decreases the volume of oil on the water's surface and inhibits the 
oil's tendency to stick to surfaces. Dispersants work most effectively on 
thin, fresh oil slicks and at warmer temperatures. Dispersants lose effec- 
tiveness even more rapidly than mechanical recovery as oil weathers and 
40 
F-12 


Table F-3 
Estimated Response Times for Mobilizing and Transporting 
Equipment to Dutch Harbor by Air-Cargo Transport 


Equipment Storege Estimated Transportation Tota] Response 
Quer Location Mobilizgsion Time to ~ 7 Time to 
Tine Dutch Harbor— Rarbor= 
(hours) (hours) 
(min) (max) (hours) (min) (max) 
Alaska Clean Prudhoe 2 5 3.6 5.6 8.6 
Anchorage 2 5 2.3 4.3 7.3 
Dutch Harbor 2 5 0.0 2.0 5.0 
Cook Inlet Kenai 2 5 2.1 4.1 7.1 
Response 
Organization 
U.S. Coast Guard Kodiak 2 5 1.9 3.9 6.9 
Anchorage 2 5 2.3 4.3 7.3 
Crowley Anchorage 2 5 2.3 4.3 7.3 
Environmenta! 
Services 
- Alaska Offshore Anchorage 4 2.3 6.3 - 
~ Clean Sound Seattle 2 5 7.0 9.0 12.0 
w 
Clean Bay Concord 2 5 9.0 11.0 14.0 
Clean Seas Senta Barbera 2 5 11.8 13.8 16.8 
Clean Coasta) Waters Long Beach 2 5 11.8 13.8 16.8 
U.S. Navy Stockton 2 5 9.0 11.0 14.0 
1/ a yo — —— — times were supplied by equipment owners and are overall] ranges which are nonspecific to the type or quantity 
/ Hstinste besed om C-130 f t characteristics (300-kn flight 
/ Total response tines sum of estimated mobilization t — — — They do not include the 


Sas GF cine Shaibies eb Sead time arising from adverse climatic factors which might be 
encountered enroute. 


Source: Alaska Clean Seas, 1964. 
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Table F-4 
Estimated Response Times for Mobilizing and 


Transporting Equipment to Dutch Harbor by Surface Vessel 


Estimated 
Equipment Storage Mobilizgtion Estimated Travel Total Response 
Owner Location Time— Time to Dutch jParbor 3/ 
__thours) (10 kn) (min) (max)=— 
(min) (max) (days) (days) (hours 
Alaska Clean Prudhoe 2 5 6 - 6 2 6 5 
Seas Anchorage 2 5 3 4 3 6 3 9 
Dutch Harbor 2 5 - - - - - - 
Cook Inlet Kenai 2 5 2 21 2 23 3 2 
Response 
Organization 
U.S. Coast Guard Kodiak 2 5 2 10 2 12 2 15 
Anchorage 2 5 3 4 3 6 3 9 
Crowley Anchorage 2 5 3 4 3 6 3 9 
Environmental 
Services 
Alaska Offshore Anchorage 2 5 3 4 3 6 3 9 


Source: Alaska Clean Seas, 1984. 


1/ 
2/ 


Estimated mobilization times were supplied by the equipment owners and are overall ranges which are non- 


specific to the type or quantity of equipment reauired. 
Travel times to site are from ports near storage site to Dutch Farbor. 


10 knots. 


Total response times indicated are the sum of estimated mobilization times and travel times to the spill 


site. 
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These estimates do not include the 
amount of time required to unload the equipment at the site or variations in travel time arising from 
adverse climatic factors which might be encountered enroute. Times are based on an average veseel speed of 
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FIGURE F—1. HELICOPTER FLYING TIMES TO THE NAVARIN BASIN FROM ST. PAUL 
Jy Helicopter flying time bosed upon a loaded flight speed of 100 knots. 
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FIGURE F-2. VESSEL TRAVEL TIMES TO THE NAVARIN BASIN FROM DUTCH HARBOR Y 
YY Vowel travel times based upon « veese speed of 10 knots and does not consider adverse climatic foctors 


which might be encountered enroute 
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FIGURE F—3. OPTIMUM OIL RECOVERY RATE FOR GENERIC CLASSIFICATION OF SKIMMERS 
VERSUS NATURAL AND CHEMICAL DISPERSION GAT 
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becomes more viscous (Fig. F-3). Best use of dispersants occurs when they can 
be applied immediately after the spill has occurred. 


Use. of dispersants to treat en oil spill, however, requires the OSC to have 
concurrence of the EPA representative to the government RRT and also the 
concurrence of the State. Historically, such permission has been difficult to 
obtain. The reasons for this difficulty lie in the toxicity of oil-dispersant 
mixtures, questions concerning the effectiveness of the dispersant, and 
because dispersants remove oil only from the surface of the water and not from 
the water environment. Detailed information on the effectiveness of a speci- 
fic dispersant on a specific spilled oil as a function of air and water 
temperature, dispersant concentration, and age or weathered state of the 
slick, as well as detailed information on the proposed dispersant-application 
system, are necessary for an informed RRT decision on dispersant use. Such 
information is not generally available in industry oil-spill-contingency 
plans; however, Alaska Clean Seas has developed a dispersant-use manual for 
Arctic Alaska as part of the State of Alaska's Tier II research program. The 
American Society for Testing Materials is currently developing guidelines for 
dispersant use in the arctic. In addition, the RRT is developing pre- 
approval, dispersant-use guidelines for Cook Inlet that should expedite the 
use-decision process. Plans are to extend these guidelines to other Alaskan 
offshore areas. The products of these studies would make dispersant use 
during a spill both more likely and more effective. 


The effectiveness of mechanical recovery of spilled oil at sea decreases 
rapidly with increasing sea state while effectiveness of dispersants in- 
creases. Mechanical cleanup becomes nonfunctional between Sea States 3 and 4 
(S. L. Ross Environmental Research Limited, 1983a). In the Navarin Basin, sea 
states of 3 or greater occur from 85 to 98 percent of the time (Fig. F-4). 
Sea states of 4 or greater occur from 66 to 92 percent of the time. 


In real spill situations, optimum efficiency of cleanup equipment, expressed 
in Figure F-3, is seldom reached. In oil-spill-—contingency plans for the St. 
George Basin, industry has generally assumed that on the order of 70 percent 
of the oil spilled in a major blowout could be recovered mechanically or 
removed through onsite burning (see Exxon Company, U.S.A., 1984; Hooks, 
McCloskey, and Associates, Inc., 1984; Marathon Oil Company, 1985). However, 
spill cleanup generally requires unexpected modification of procedures and 
equipment. Sometimes equipment or people do not work as well as hypothesized. 
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FREQUENCY OF OCCURRENCE (Cumulative Percent) 
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Source: Derived from wove height date for Marine Area B in Brower et al., 1977. 


FIGURE F—4. CUMULATIVE FREQUENCY OF OCCURRENCE OF DIFFERENT INTERNATIONAL SEA STATES IN OPEN WATER IN THE 
NAVARIN BASIN BY MONTH 
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APPENDIX G 
ALTERNATIVE ENERGY SOURCES 
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APPENDIX F 


PATES AND EFFECTS OF EXPLORATORY PHASE OIL AND GAS 
DRILLING DISCHARGES IN THE NAVARIN PLANNING AREA, 
LEASE SALE 107 
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Figure 3 Average Extent of ice Front by Month, 1954-1970. 
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THE U.S. DEPARTMENT OF THE INTERIOR’S AUTHORITIES, RESPONSIBILITIES, AND 
RESPONSE ACTIONS ASSOCIATED WITH THE T/V VALDEZ OIL SPILL 


Shortly after midnight on March 24, 1989, the 987-foot vessel T/V Exxon Valdez 
struck Bligh Reef in Prince William Sound, Alaska. What followed was the largest 
oil spill in U.S. history. The resultant oil slick contacted coastlines in 
Prince William Sound, along the Kenai Peninsula, Cook Inlet, and the Shelikof 
Strait. Experts are assessing the environmental and economic implications of 
the T/V Exxon Valdez oil spill. The job of cleaning up the spill is a continuing 
process; and, although the initial response proceeded slowly, major steps have 
been taken. 


The very large spill size, the remote location, and the character of the oil 
all tested spill-preparedness and -response capabilities. Government and 
industry plans, individually and collectively, proved to be wholly insufficient 
to control an oil spill of the magnitude of the T/V Exxon Valdez. Initial 
industry efforts to get equipment onscene were slow; and, once deployed, the 
equipment could not cope with the spill. 


: The U.S. Department of the Interior (USDOI) 
has four areas of responsibility for oil spills or releases of hazardous 
substances. Two entail response activities, and two are associated with USDOI’s 
role as a trustee for natural resources. The authorities for these activities 
are the Comprehensive Environmental Response, Ccmpensation, and Liability Act 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act, and 
the Clean Water Act (CWA) (amendments to the Federal Water Pollution Control Act) 
Section 311. Executive Order (EO) 12580 names the members of and delegates 
certain responsibilities to the National Response Team, of which USDOI is a 
member. 


Following oil spills or hazardous substance releases, the USDOI--as a member of 
the National Response Team and Regional Response Teams--provides response 
assistance along with other Federal agencies in support of the U.S. Coast Guard 
(USCG) or the Environmental Protection Agency (EPA) in the manner described in 
the National Contingency Plan and the Regional Contingency Plans. The USDOI’s 
focus in response assistance is based on the full range of the department's 
jurisdiction and expertise. (The USDOI also responds to oil spills or hazardous 
substance releases on its own lands, in compliance with Superfund provisions for 
Federal facilities.) 


As a trustee for natural resources, the USDOI is suthorized to seek compensation 
for--or restoration of--natural resources under its trusteeship that may have 
been injured by releases of oil or hazardous substances. Federal trust 
responsibilities encompass those natural resources belonging to, managed by, held 
in trust by, appertaining to, or otherwise controlled by the United States. 
Under CERCLA/CWA and EO 12580, the USDOI is a trustee for migratory birds and 
certain marine mammals (e.g., walruses, polar bears, and sea otters) and for its 
park, refuge, and Native-allotment lands. Trustee activities may include 
participating in negotiations with potential responsible parties along with any 
other natural resource trustee agency, EPA, USCG, and the Department of Justice 
to agree upon either compensation for injured natural resources or measures to 
be taken for the restoration or rehabilitation of injured resources. 
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Where injury to natural resources has resulted from the release of oil or 
hazardous substances, the USDOI is responsible for developing regulations that 
may be used by Federal or State natural resource trustees in assessing damages. 
Use of these regulations is not required, but trustee claims based on these 
regulations have the force and effect of a “rebuttable presumption” in court. 


Specific Responses: Within the USDOI, notification of the T/V Exxon Valdez oil 
spill was first received by the Alaska Bureau of Land Management (BIM) and 
immediately thereafter by the USDOI’s Regional Environmental Officer (REO) in 
the Alaska Office of Environmental Project Review, the USDOI member on the Alaska 
Regional Response Team (ARRT). The REO’s office became the central point for 
coordination of ARRT members in Anchorage and coordination for USDOI support to 
the response efforts led by the USCG. The Regional Environmental Assistant's 
(REA) office at the headquarters of the USCG’s Federal On-Scene Coordinator (OSC) 
in Valdez became a key coordination point for natural resource-related activities 
and for USDOI logistical support throughout the first few weeks of the spill. 


In addition to the Office of Environmental Project Review, USDOI’s response 
involved five bureaus and the Office of Aircraft Services (OAS) on the basis 
of: (1) land, natural, and cultural resource jurisdiction (Fish and Wildlife 
Service [FWS], National Park Service [NPS], and Bureau of Indian Affairs [BIA]); 
and (2) expertise and logistical support (BLM, Minerals Management Service [MMS], 
and OAS). 


* Fish and Wildlife Service: The FWS concentrated its short-term efforts 
on documenting the numbers, species, and locations of migratory birds and 
sea otters in areas affected or potentially affected by the spill and on 
documenting effects on sea otters and migratory birds and their habitats. 
The FWS provided resource information throughout the planning of cleanup 
operations, participated in aerial reconnaissance of proposed cleanup sites, 
and monitored onsite-cleanup operations. The FWS also monitored Exxon- 
funded bird and sea otter rescue and rehabilitation operations and provided 
personnel and logistic support for eagle and sea otter capture. 


* National Park Service: The NPS, with the assistance of the Interagency 
Incident Command Team (ICT), organized and supervised documentation of 
prespill conditions at Kenai Fjords, Katmai, and Lake Clark National Parks 
and Aniakchak National Monument. Activities included water-quality 
sampling, shoreline-vegetation surveys, cultural-resource surveys, and 
wildlife counts. The NPS documented wildlife effects and provided technical 
assistance in beach-cleanup operations. The NPS personnel worked closely 
with the USCG to establish priorities for placing oil-containment booms 
and monitoring onsite-cleanup operations. 


° Bureau of Indian Affairs: The BIA provided information to Exxon to 
ensure that cultural resources were identified and protected during 
shoreline-cleanup operations. 


* Bureau of Land Management: The BLM provided personnel and equipment to 
the REO’s office in Anchorage and the REA’s office in Valdez and mobilized 
ICT personnel and equipment to support response activities in the Seward, 
Kodiak, and Homer zones. In addition, BLM provided and deployed remote 
weather-tracking stations for the National Oceanographic and Atmospheric 
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Ad@ministration (NOAA) and fuel bladders to support remote aerial and boat 
operations in Prince William Sound. 


®* Office of Aircraft Services: The OAS provided air support to USDOI 
bureaus and other Federal and State agencies. 


* Minerals Management Service: The MMS initiated the following actions 
after the T/V Exxon Valdez oil spill: (1) assisted other bureaus and 
agencies during the oil spill, (2) funded studies (including data 
collection) associated with the spill, and (3) worked to improve oil-spill 


planning and response. 


The Alaska OCS Region of MMS provided personnel assistance to meet other bureau 
needs during the Exxon Valdeg oil spill. For example, they provided staff 
support to the REO during the first 3 weeks of the spill; and regional staff 
worked op otter capture and surveillance, assisted in bird identification and 
census at the bird mortality centers, and participated on the Resource Assessment 
Tean. 


On April 18, 1989, Secretary of the Interior Lujan directed MMS to immediately 
review current oil-spill-planning and -response requirements for OCS oil and gas 
operations. In response to this directive, the MMS Director organized a task 
force to evaluate spill planning, training, drill and inspection requirements, 
and procedures for each MMS OCS Region. The MMS task force undertook an 
intensive review of MMS regulations and policies to define needed changes in 
cleanup and oil-spill-containment provisions. 


The Alaska OCS Region initiated two task forces to review current oil-spill- 
contingency plans (OSCP’s) in relation to MMS regulations. The Shell Western 
Exploration and Production, Inc.'s, Chukchi Sea OSCP and the Amoco Production 
Company’s Belcher OSCP were reviewed. Both plans met MMS requirements. 


The Alaska OCS Region implemented a “tabletop" oil-spill-response drill. This 
response drill is a test for a major spill simulating a blowout with a 5,000- 
barrel-per-day flow. The objective is to walk through the response and to 
exercise the knowledge of the OSC. The MMS completed an exercise with Shell 
Western at the Burger Prospect in the Chukchi Sea. 


The Alaska OCS Region also made a physical inventory of the oil-spill-response 
equipment at the oil-spill-response cooperatives. This inventory included a 

count to make sure equipment was onsite and to verify the usable 
condition of the equipment. These inventories were conducted at Alaska Clean 
Seas, at the Cook Inlet Response Organization, and in Canada. 


On April 18, 1989, Secretary of the Interior Lujan announced that the USDOI 
would expand its current research program for improving oil-spill-response 
technology. The funding planned for the program--$6 million over a 3-year 
period--will be evenly shared by the American Petroleum Institute. The money 
will fund research in oil-spill detection, containment, and cleanup technology. 
These activities will be coordinated with other executive branch agencies 
including the Department of Transportation, EPA, and NOAA, as well as other 
countries, including Canada. 
679 


I-3 


630 


ACRONYM 
GLOSSARY 


——— 
* oe fee 
a Ae Mee Te, 
? * —— 
—— 


AAC 
ABSORB 
ACMA 
ACIP 
acs 
ADF&G 
AEWC 
AMSA 
ANCSA 
ANILCA 
ANWR 
APD 
ARCO 
ASA 
AS 
BACT 
BAST 
BBCMP 
bbls 
Bbbls 
BTF 
BTU 

Cc 
Call 
CEQ 
CERCLA 
cf 
CFR 
CIRO 
ca 
cn? 
enꝰ 
ca/s 
CMP 
COE 
COST 
CPA 
CPC 
CRSA 
CZM 
CZMA 
DAH 
dB 
DEC 
DEIS 
DST 
DWT 
EA 
EEZ 
EIS 
EPA 
ESA 


Alaska Administrative Code 

Alaska Beaufort Sea Oilspill Response Body 
Alaska Coastal Management Act 

Alaska Coastal Management Program 
Alaska Clean Seas 

Alaska Department of Fish and Game 
Alaska Eskimo Whaling Commission 

Area Meriting Special Attention 

Alaska Native Claims Settlement Act 
Alaska National Interest Lands Conservation Act 
Arctic National Wildlife Refuge 
Application for Permit to Drill 
Atlantic Richfield Company 

Applied Sciences Associates 

Alaska Statute 

best available control technology 

best available and safest technology 
Bristol Bay Cooperative Management Plan 
barrels 

billion barrels 

Biological Task Force 

British Thermal Unit 


Celsius 

Call for Information and Nominations 
Council on Environmental Quality 
Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 
cubic feet 

Code of Federal Regulations 

Cook Inlet Response Organization 
centimeter 

square centimeter 

cubic centimeter 

centimeters per second 

Coastal Management Program 

Corpe of Engineers (U.S. Army) 
Continental Offshore Stratigraphic Test 
Cost Participation Area 

Coastal Policy Council (State of Alaska) 
Coastal Resource Service Area 

coastal zone managenent 

Coastal Zone Management Act 


Domestic Annual Harvest 

decibsl 

Department of Environmental Conservation (State of Alaska) 
draft environmental impact statement 

deep-stratigraphic test 

deadveight tonnage 

Environmental Assessment 

Exclusive Economic Zone 

environmental impact statement 

Environmental Protection Agency (U.S.) 


Endangered Species Act 
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Eskimo Whaling Commission 


Fahrenheit 

Fisheries Conservation Management Act 
Federal Aviation Administration 
final environmental impact statement 
Federal Energy Regulatory Commission 
fleld operations 

Fleet Numerical Oceanographic Center 
Federal Register 

full-time equivalent 

foot 

Fish and Wildlife Service (U.S.) 
fiscal year 


Indian Claims Commission 

Indian Reorganization Act 
Institute for Resource Management 
Information to Lessees 
International Whaling Commission 


kilogram 
kilohertz 


kilometer 

square kilometer 
knots 

kilowatt 


pounds 

liquefied natural gas 

Lethal concentration at which 50 percent of 
individuals survive 


EWC 
F 
FCMA 
FAA 
FeIs 
FERC 
FO 
FROC 
FR 
Fiz 
ft 
Fws 
FY 
Icc 
TRA 
IRM 
ITL 
Twce 
kg 
kHz 
kn 
kn? 
kts 
kW 
lbs 
LNG 
LC50 


meter 

square meter 

cubic meter 

nile 

equare nile 

millimeter 

million barrels 

Marine Mammal Protection Act 
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Memorandum of Understanding 
marginal probability 


National Ambient Air Quality Standards 
National Academy of Sciences 

National Environmental Policy Act 

National Marine Fisheries Service 

National Oceanic and Atmospheric Administration 
Notice of Intent 

Notice of Sale 

National Pollution Discharge Elimination System 
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ACRONYM GLOSSARY 
(Continued) 


North Pacific Fisheries Management Council 
National Park Service 

Natural Pesources Defense Council 

Notice to Lessees 


Offshore and Coastal Dispersion 

outer continental shelf 

Outer Continental Shelf Lands Act of 1953 
Offshore Operations Committee 

on-scene coordinator 
oil-spiil-contingency plan 
oil-spill-risk analysis 

Offshore Storage & Treatmert 

Offshore Systems Inc. 

offshore-loading technology 


Petroleum Industry Response Organization 
parts per billion 

parts per million 

Probabilistic Resource Estimates Offshore 
Prevention of Significant Deterioration 


Regional Director 

Resource Conservation and Recovery Act 
Regional Education Attendance Area 
Regional Response Team 

Regional Supervisor, Field Operations 


Secretarial Issue Document 
Scientific Support Coordinator 


Trans-Alaska Pipeline System 


total suspended particulates 
true vertical depth 


Tanadgusix Corporation 


sicro 

micro Pascal 

United States Coast Guard 

U.S. Department of Commerce 

U.S. Department of Defense 

U.S. Department of Energy 

U.S. Department of the Interior 
U.S. Department of Transportation 


U.S. Government Accounting Office 
United States Geological Survey 


volatile aromatic compound 


water-soluble fraction 
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vessels I1I-31; IV-B-74-75 
See Oil spills; Oil-spill-risk 
analysis 


Air quality III-7-8 
effects 
Alternative I 
low case II-4; IV-B-1-5 
base case II-10-11; IV-B- 
20-22 
high case II-17; IV-B- 
104-106 
Alternative IV IV-E-1-2 
Alternative V IV-F-1 
Alternative VI IV-G-1-2 
cumulative effects IV-B- 
142-143 
natural gas production and 
development IV-K-1 
unavoidable adverse effects 
IV-H-1 
very large oil spill IV-M- 
2-3 


Alaska Coastal Management Act of 
1977 (ACMA) III-60 


Alaska Coastal Management Program 
(ACMP) II-33-34; III-60; Iv- 
B-19-20, 98, 125 


Alaska Coastal Policy Council 
III-60 


Alaska Maritime Fational Wildlife 
Refuge III-59 


Alaska National Interest Lands 
Conservation Act (ANILCA) I- 
6; III-39, 59; IV-B-140 


Alaska Native Claims Settlement 
Act of 1971 (ANCSA) I-8 


Albatross, short-tailed I-4; II- 
13; IV-B-12, 67, 115, 156-157, 
K-4, M-10 


Alcids 
Pacific III-18-21; IvV-B-36 


Aleutian Islands Region 
subsistence resources III-46- 
47 


Aleutians East Coastal Resource 
Service Area (CRSA) II-34; 
III-60 (Table III-23); IvV-B- 
98, 101, 103 


Aleutians West Coastal Resource 
Service Area (CRSA) II-34; 
III-60 (Table III-23) 


Aleuts 
See St. George; St. Paul; 
Unalaska 


Alternative I/Proposal i, xvi- 
xviii; I-2; II-3-21; IV-B-1- 
163 


Alternative II/No Sale i, xvii; 
I-10; II-21; Iv-C-1 


Alternative III/Delay the Sale 
i, xvii; I-10; II-22; IV-D-1 


Alternative IV/St. Matthew Island 
Deferral ii, xvii-xviii; I- 
11; II-22-24; IV-E-1-10 


Alternative V/200-Meter Isobath 
Deferral ii, xvii; I-11; II- 
24; IV-F-1-9 


Alternative VI/Five-Year Leasing 
Program Highlighted Area 
Deferral ii, xviii; I-6, 11; 
II-25-26; Iv-G-1-10 


Alternatives, comparative 
analyses xviii (Table S-1) 


Archaeological resources III-56- 
57, 162 
defined II-27 
effects 
Alternative I 
low case II-7; IV-B-18-19 
base case II-15; IV-B-95- 
96 
high case II-21; IV-B- 
133-134 
IV-E-9-10, F-8, G-9 
cumilative effects IV-B- 
161-162 
irreversible effects IV-J-1 
unavoidable adverse effects 
IV-H-2 
natural gas production and 
development IV~-K-7-8 
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(cont inued) 
protection of II-27-28 
very large oil spill IV-M-17 


Areas of Special Biological and - 


Cultural Sensitivity I-12; 
II-33, 34-35 
See Mitigating measures 


Bathymetry III-1-2; Iv-a-16 


effects 
Alternative I 
low case II-5; IV-B-8, 9 
base case II-12; IV-B-43- 
46, 52 
high case II-18-19; IV-B- 
111, 114 
IV-E-4-5, F-4, G-4-5 
cumulative effects IV-B- 
148-149, 153 


very large oil spill IvV-M- 
8-9 


Bering Sea III-1-9 
Bering Sea Biological Task Force 


II-35-36 
See Mitigating measures 


Bethel II-8; III-60 (Table III- 


23), 62 


Biological resources III-9-32 
concerns I-4, 8-9 
effects 
Alternative I 
low case IV-B-7-14 
base case IV-B-26-71 
high case IV~-B-108-116 
Alternative IV IV-E-2-6 
Alternative V IV-F-2-6 
Alternative VI IV-G-2-7 
irreversible effects IV-J-1 
unavoidable adverse effects 
IV-H-1-2 
mitigating measures II-27, 
30-31 
protection of II-1, 27, 30-31 
Stipulation No. 3 II-27, 30- 
31 


Birds, marine and coastal 
abundance, distribution, 
habitat III-17-21, 29-30 
effects 
Alternative I 
low case II-5; IV-B-8 
base case II-12; IV-B-36- 
43 
high case II-18; IV-B- 
109-111 
Alternative IV IV-E-3-4 
Alternative V IV-F-3-4 
Alternative VI IV-G-3-4 
irreversible effects IV-J-1 
natural gas production and 
development IV-K-2-3 
subsistence IV-B-81, 83, 
85, 121, 125 
unavoidable adverse effects 
IV-H-1 
very large oil spill IV-M- 
6-7 
endangered III-29-30 
effects 
low case IV-B-12 
base case IV-B-67 
high case IV-B-115 
IV-E-4-6, F-4-5, G-3-4, H- 
1 
mitigating measures II-36-37 
protection of II-36-37 
See Endangered and threatened 
species 


Block deletion II-22-26 
Alternative IV II-22-24; Iv- 
E-1-10 
Alternative V II-24; IV-F-1-9 
Alternative VI II-25-26; Iv- 
G-1-10 


Bowhead whales 
See Whales, endangered species 


Bristol Bay Borough III-60 
(Table III-23) 


Bristol Bay Coastal Resource 
Service Area (CRSA) III-60 
(Table III-23), 62-63 


Bristol Bay Region 
subsistence resources III-~-46; 
IV-B-16-17, 78, 82-86, 122- 
125 


Call for Information I-2, 8; V-1 


68s 


-Capelin III-14 


Cefialiulriit 
See Yukon/Kuskokwim CRSA 


Cetacean 
See Whales; Endangered and 
threatened species 


Climate 
See Meteorology data 
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Coastal management III-60-64 
districts III-60 
effects 
Alternative I 
low case II-7; IV-B-19-20 
base case II-16; IV-B-98- 
104 
high case II-21; IV-B- 
135-138 
7 Alternative IV IV-E-10 
‘a Alternative V IvV-F-8-9 
% Alternative VI IvV-G-9-10 
3 
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cumulative effects IV-B- 
162-163 
4 natural gas production and 
development IV-K-8 
| unavoidable adverse effects 
IV-H-2 
very large oil spill IV-M- 
17-19 
habitats III-60; IVv-B-101- 
102, 137 
mitigating measures II-33-34 
resources III-60, 61 
uses/activities III-61 


Coastal Resource Service Areas 
(CRSA) See Aleutians East; 
Bristol Bay; Yukon/Kuskokwim 


Coastal Zone Management Act of 
1972 (CZMA) III-60 


Cod 
See Groundfish 


Cold Bay I1I-8; III-47 


Commercial fishing industry 
See Fisheries, commercial 


Community infrastructure III-50- 


Alternative I 
low case IV-B-17-18 


‘) 


base case IV-B-87-95 
high case IV-B-125-129 
Alternative IV IV-E-9 
Alternative V IV-F-7-8 
Alternative VI IV-G-8-9 
unavoidable adverse effects 
IV-H-2 
See St. Paul; Unalaska 


Constraints on development IV-A- 
15-16 


Consultation/coordination vV-1-4 


Crab 
effects IV-B-73-73 
fishery III-15-16 
species 
dungeness III-16 
king III-15-16 
blue III-15; IV-M-4-5 
brown III-16 
red III-15-16 
Korean hair III-16 
tanner III-16; IV-m-5 
C. bairdi III-16; Iv-m-5 
C. apilio III-16; Iv-m-5 


Cultural resources 
See Archaeological resources 


Cumulative case 
oil production, development 
and production activities in 
the Bering Sea IV-B-138 
other projects considered in 
cumulative effects 
assessment IV-B-138 


Cumulative effects 

air quality IV-B-1:.?-143 

albatross, short-tailed IV-B- 
156-157 

archaeological resources 
IV-B-161-162 

beluga whales IV-B-157-158 

birds IV-B-146-148 

bowhead whales IV-B-155-156 

coastal management programs 
IV-B-162-163 

commercial fishing IV~-B-158- 
159 

employment IV-B-159 

endangered and threatened 
species IV-B-153-157 

fin whales IV-B-156 

fisheries resources IV-~-B-144- 
146 


* 


land use plans IV-B-162-163 

nonendangered cetaceans IV-B- 
157-158 

pinnipeds IV-B-148-153 

polar bears IV-B-148-149, 153 

right whales IV-B-155-156 

sociocultural systems IV-B- 
160-161 

sperm whales IV-B-156 

subsistence IV-B-159-160 

water quality IvV-B-143-144 


Currents III-6-7; IV-A-6 


Delay the Sale Alternative 
See Alternative III 


Development timetable II-7 
(Tables II-3 and II-4) 


Dispersants II-34 
See Oil spills 


Draft environmental impact 
statement (DEIS) 
preparation of I-4; V-1 


fluids IV-B-6-7, 22-23, 
106-107 


Dutch Harbor III-41-42, 49; Iv- 
B-136 
See Unalaska 


See Seismology; Geological 
hazards 


See St. Paul; Social and 
economic systems; Unalaska 


Ecosystem I-9; III-62 


Effects 
assessment IV-A~-1-8 
short term IV-I-1-2 
unavoidable adverse effects 
IV-H-1-2 
See Cumulative effects; 
specific subject 


Emissions 
effects 
low case IV-B-1-5 


base case IV-B-20-22 
high case IV-B-104-106 
IV-E-1-2, F-1, G-1-2 


Employment 
See St. Paul; Unalaska 


red and threatened species 
I-4; III-25-30 
birds III-29-30; IV-K-4, M-10 
cetaceans III-25-29; IV-K-3- 
effects 
Alternative I 
low case II-5; IV-B-9-12 
base case II-13; IV-B-52- 
67 
high case II-19; IV-B-115 
Alternative IV IV-E-5-6 
Alternative V IV-F-4-5 
Alternative VI IV-G-5-6 
cumulative effects IV-B- 
153-157 
irreversible effects IV-J-1 
natural gas production and 
development IV-K-3-4 
unavoidable adverse effects 
IV-H-1 
very large oil spill IV-M- 
9-1) 
mitigating measures II-32, 
33, 37-38 


Endangered Species Act of 1973, 


as amended (ESA) 
I-4; II-36; III-25; IV-B-9 


Energy 
objectives I-1° 


Environmental impact statement 
(EIS) I-2; V-1 


Environmental Protection Agency 
(U . s . ) I-4 


Facility siting IV-B-98-100, 
135-136 


Falcon 
peregrine (American, arctic, 
Peale's) III-29-30 

Faulting III-2-3; IV-A-16, B-100 


Federal Aviation Administration 
IV-B-102 
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Fisheries, commercial 
economy III-32-36 
effects 
Alternative I 
= low case II-6; IV-B-14 
re: base case I1I-14; Iv-B-71- 
te 75 
high case II-19; IV-B- 
116-117 
2 Alternative IV IV-E-7-8 
3 Alternative V IV-F-6-7 
’ Alternative VI IV-G-7-8 
oe cumulative effects IV-B- 
<a 158-159 
4 natural gas production and 
= development IV-K-4-5 


* unavoidable adverse effects 
¢ IV-H-2 
very large oil spill IV-M- 
10-12 
fishery 


es 


crab III-15-16, 34-35; 
IV-B-32-34, 73-74, M-10-12 
groundfish III-9-12, 33-34; 
IV-B-29-32, 72-73, M-5-6 
= herring III-34; Iv-B-34-35, 
* 145, M-6 
- mollusks III-17, 35 
a salmon III-13, 34; IvV-B-35- 
36, M-6 
shrimp III-35 
harvest methods III-32-36 
| mitigating measures II-31 
— See Cumulative effects; 
“5 Gear; Mitigating measures 


Fisheries resources III-9-17 
effects 
Alternative I 
low case II-4; IV-B-7-8 
bese case II-11; IV-B-26- 
26 
a high case II-17; IV-B- 
: 108-109 
‘ Alternative IV IV-E-2-3 
. Alternative V IV-F~2-3 
a Alternative VI IV-G-2-3 
E: cumulative effects IV-B- 


3 unavoidable adverse effects 
| Iv-H-1 
very large oil spill IV-M- 
4-6 


fishery 
crab III-15-16; IV-B-144- 
145, M-4-5 
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forage fish III-13-15 
groundfish III-9-12; IV-M- 
5-6 

mollusks III-17 

salmon III-13; IV-B-145- 

shrimp III-16-17 
mitigating measures II-31 
See Cumulative effects; 
Mitigating measures 


Fishermen's Contingency Fund II- 
26-27 


Formation waters IV-B-22-23, 107 
See Drilling fluids 


Gambell IV-B-94 


Gas 
liquid natural 
analysis of spill IV-L-1-5 
effects IV-K-1-8 
plant IV-K-1 


Gear 
fishing, commercial III-33-36 

conflict, damage, loss IvV- 
B-74, H-2, M-10 

gillnets III-34 

longline III-33, 34; IV-M- 
12 

pot III-35; IV-M-12 

trawl III-34, 36; IV-B-74, 
M-12 


Geological 
environment III-1-4 
hazards III-2; IV-A-15-16, B- 
100, 136 
See also Faulting; Sediments; 
Seismicity; Tsunamis 


Geophysical activity II-9-10, 
17; B-29, 74 


Gray whales 
See Whales, endangered 


Groundfish 
See Fisheries, commercial and 
Fisheries, resources 


Habitat III-21; IV-B-101-102, 
137 


Hall Island III-23, 62 
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concentrations III-8-9 
transportation II-31-32 


Ice hazards IV-A-15-16 
Sea ice III-5-6; IV-B-100 


Icebreakers II-4; IV-A-15 


development II-3-4, 8-9, 10; 


) II-3-4, 7-10, 16- 
17; Iv-B-138 

: II-3, 7, 8-9, 10, 
16-17; IV-B-138 
proposed II-3-4, 7-10, 16-17 


Information to Lessees I-12; II- 


‘Invertebrates 


See Fisheries, commercial; 
Fisheries, resources; Mollusks 


Irreversible effects IV-J-1 


Land use 
effects 
Alternative I 
low case II-7; IV-B-19-20 
ay case II-16; IV-B-96- 
high case II-21; IvV-B- 


Alternative Iv IV-£-10 
Alternative V Iv-F-8-9 
Alternative VI IV-G-9-10 


very large oil spill IvV-m- 
17-19 
Federal I1I1I-59-60 


Native III-57-60 
plans III-57-60 
State III-59 


Leasing program 

goals I-1 

history I-5-7 

legal mandates and authorities 
I-8 

litigation history I-6-7 

process I-1-5 

public hearings I-4 

purpose I-1 

request for resource reports 
I-2 

schedule I-2 

scoping I-2-4, 8-9, 15; V-1 

See Call for information; 

Consultation/coordination; 

Environmental impact statement 

(EIS); Scoping; Secretarial 

Issue Document 


Liquid natural gas development 
and production IV-K-1-8 
analysis of spill IV-L-1-5 


Marine Mammal Protection Act of 
1972 I1I-29, 36; III-26; Iv-B- 
12 


Marine mammals 
See Pinnipeds; Sea lions; 
Seals; Walrus 


Meteorology data III-4-7 


Minerals Management Service I-1; 
Iv-B-9 


Mitigating measures I-12; II-26- 
40 
Information to Lessees II-33- 
39 
Information on Coastal Zone 
Management I1-33-34 
effectiveness II-34 
purpose II-34 
Information on Areas of 
Special Biological and 
Cultural Sensitivity II-33, 
34-35 
effectiveness II-35 
purpose II-34 
Information on 0i1-Spill- 
Cleanup Capability II-35 
effectiveness II-35 


purpose II-35 
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Mitigating measures (continued) 
Information on Bering Sea 
Biological Task Force II- 

35-36 
effectiveness II-36 
purpose I1I-35 
Information on Bird and 
Marine Mammal Protection 
II-36-37 
effectiveness II-37 
purpose II-37 
Information on Endangered 
Whales II-37-38 
effectiveness II-38 
purpose I1-38 
Information on Bowhead 
Whales and Winter 
Exploration I1-38 
effectiveness II-38 
purpose II-38 
Information on Subsistence 
Activities II-39 
effectiveness I1I-39 
II-39 
Stipulations I1-27-33 
Protection of Archaeological 
Resources (No. 1) II-27-28 
effectiveness II-28 
purpose I1I-28 
Orientation Program (No. 2) 
II-28-30 
effectiveness I1I-29-30 
purpose II-29 
Protection of Biological 
Resources (No. 3) II-31 
effectiveness II-31 
purpose II-31 
Transportation of 
Hydrocarbons (No. 4) II-31i- 
32 


effectiveness I1I-31-32 


purpose II-31 
Observation Program for 


Whales (No. 5) II-32 
effectiveness I1-32 
purpose II-32 

Oil-Spill Response 

Preparedness (No. 6) II-32- 
33 
effectiveness II-33 


purpose I1I-33 
Mollusks III-17, 35 


Muds 
See Drilling muds 


National Marine Fisheries Service 
(NMFS) I-4; II-36; III-52, 
60; IV-B-3, 90 


No Sale 
See Alternative II 


Noise and disturbance 

bird populations II-5, 12, 
18, 36-37; IV-B-41-43 

leasing activities IV-B-11- 
12, 13-14, 45-52 

marine mammals II-5, 12, 18- 
19, 36-37; IV-B-12, 45-52 

whales II-5-6, 13, 19, 32, 
36-38; IV-B-11-12, 13-14 


Nome Coastal Management District 
III-60 (Table III-23) 


red cetaceans II-36- 
37; III-30-32 
effects IV-B-12-14, 67-71, 
116, E-6-7, F-5-6, G-6-7 


Norton Sound Region 
subsistence resources III-43- 
45 


Oceanography, physical III-4-7 
See Bathymetry; Ice hazards; 
Tides 


Offshore structures IV-B-74 


Offshore Oil Spill Pollution 
Compensation Fund I-14; II-26 


Oil and gas resource estimates 
II-1-2; IV-A-2 
base case (Alternative I) II- 
1-2 


Oil spills 
Alaskan record IV-A-3-4 
cleanup II-35; IV-A-8; 


Appendix F 

contingency measures II-32- 
33; 

cumulative analysis IV-B-143- 
163 


discharges IV-B-5, 22-24, 28- 
29, 106-107, 143 

dispersants II-34 

effects IV-B-24-26, 26-28, 
36-41, 44, 45-52, 52-70, 72, 
107-108 
very large, near the 


Pribilof Islands IV-M-1-19 
Exxon Valdez spill Appendix I 
fate/behavior IV-A-8-11, 12 
mitigating measures 11-32-33, 
28 


persistence IV-A-12-13 
probability IV-A-2-3, 7-8 
alte — Appendix F 
ic effects IV-B- 
12, 14, 37-41,45-53, 69-70 
size ranges IV-A-4-5, 11-12 
toxicity IV-A-14-15 
trajectory simulations IV-A- 
5-6, M-1-2 
weathering IV-M-2 
See Accidents, tankers; 
Dispersants; Oil-spill-risk 
analysis 


Oil-spill-risk analysis IV-A-1-8 
Orientation Program II-27, 28-30 


Ounalashka Corporation III-38, 
50, 57-58 


Outer Continental Shelf Lands Act 
of 1953 (OCSLA) Amendments of 
1978 I-1 


Peregrine falcon (American and 
arctic) I-4; III-29-30 


Physiography III-1 


Pinnipeds 
abundance/distribution III- 
21-25 
effects 
Alternative I 
low case II-5; IV-B-8-9 
ee case II-12; IV-B-43- 
high case II-18-19; IV-B- 
111-114 
Alternative IV IV-E-4-5 
Alternative V IV-F-4 
Alternative VI IV-G-4-5 
cumulative effects IV-B- 
148-153 
natural gas production and 
Gevelopment IV-K-2 
unavoidable adverse effects 
IV-H-1 


very large oil spill IV-M- 
8-9 


mitigating measures II-36-37 
See Walrus; Sea lions; Seals 


Pipelines 
See Wellhead and pipeline 
requirements 


Polar bears 
See Bears 


Porpoise, Dall's III-30-31 
See Nonendangered cetaceans 


Precipitation III-4-5 


Pribilof Islands 
See St. Paul; St. George 


Production life 
Alternative I II-7, 16-17 


Production platforms 
Alternative I II-7, 8, 16 


Protection of Biological 
Resources II-31 


Resource estimates 
See Oil and gas resource 
estimates 


Resource reports I-2 


Rockfish 
See Groundfish 


St. George III-42-43, 52-53; Iv- 
A-8, B-17-18, 77; 94, 119, 
131-132 


St. Lawrence Island III-53-54; 
IV-B-17-18, 94-95, 132 


St. Matthew Island IV-A-8, B-99 


St. Paul 

Alevts III-52-53 

community infrastructure III- 
52-53 

cultural values III-52-53; 
IV-B-91-92, 129 

economy III-39, 54, 56 

effects III-39 
unavoidable adverse effects 

IV-H-2 

36-37, 39; IV-B-15-16, 75- 
76, 118-119, 159, E-8, F-7, 
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St. Paul (continued) 


G-8, K-5, M-13-14 

land use III-63-64; IV-B-97, 
162-163 

social organization III-52- 
53; IV-B-17-18, 88-91, 126- 
129, 160-161, K-6-7, M-15-17 

stress IV-B-92-93, 129-131 

subsistence resources III-39- 
42, 49; IV-B-16-17, 78-86, 
120-125, K-6, M-14-15 


Scoping I-2-4, 8-9; V-1 


Sea ice 
See Ice hazards 


Sea lions III-24-25-: 
effects 

Alternative I 
low case II-5; IV-B-9 
base case I1I-12; IV-B-50 
high case II-18-19; Iv-B- 

113-114 

cumulative effects IV-B- 
151-152 

= measures II-36- 


unavoidable adverse effects 
IV-H-1 
See also Pinnipeds 


Seals 
effects 
Alternative I 
low case IV-B-8, 9 
base case IV-B-43-46, 48- 
50 
high case IV-B-111-114 
IV-E-4-5, F-4, G-4-5 
cumulative effects IV-B- 
150-151, 152-153 
unavoidable adverse effects 
IV-H-1 
mitigating measures I1-36-37 
species 


bearded II1I-23-24; Iv-B-8, 
9, 51-52, 114, 152-153 
northern fur III-24, 42-43; 
IV-B-8, 9, 486-50, 112-113, 
150-151 

ribbon III-23; IvV-B-8, 9, 
51-52, 114, 152-153 

ringed III-24; IvV-B-8, 9, 
51-52, 114, 152-153 

spotted III-23; Iv-B-8, 9, 
51-52, 114, 152-153 

See also Pinnipeds 
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Secretarial Issue Document (SID) 
I-5 


Sediments III-3 
bedforms III-3; IV-B-100 
gas charged III-3-4; IV-B-100 
resuspension IV-B-24, 107 


Seismic (survey) 
See Geophysical activity 


Seismicity III-2 


Shellfish 
See Fisheries, commercial and 
Fisheries, resources 


Shipwrecks III-57; IV-B-18-19, 
96, 134 


Shrimp 
See Fisheries, commercial and 
Fisheries, resources 


Sociocultural systems III-50-56 
effects 
Alternative I 
low case II-6; IV-B-17-18 
base case II-15; IV-B-86- 
95 
case I1I-20-21; IV-B- 
125-135 
Alternai:ive IV IV-E-9 
Alterns.ive V IV-F-7-8 
Alternative VI IV-G-8-9 
cumulative effects IV-B- 
160-161 
irreversible effects IV-J-1 
unavoidable adverse effects 
IV-H-2 


Social and economic systems III- 
32-64; IV-B-17-18, 87-68, 88- 
91, 125-126, 126-129, 160-161, 
K-6-7, M-15-17 
irreversible effects IV-J-1 


Special-use areas 
See Areas of special 
biological sensitivity 


Stipulations II-27-33 
See Mitigating measures 


Subsistence III-39-52 
Bowhead whale and walrus 
hunting communities III-47- 
48 


‘Alternative I II-6, 14-15, 

_ 19-20; IV-B-78-86 137 

Cumulative effects <V-B- 
159-160 

irreversible effects IV-J-1 

unavoidable adverse effects 
Iv-H-2 

harvest patterns I11-39-50; 
IV-B-16-17, 78-86, 120-133, 
B-8-9, F-7, G-8 

mitigating measures I1I-39 

orientation program II-29 

use patterns III-39-50 

See individual species and 


places 
Tanadgusix Corporation v-3 


Tankers 
accident rates IV-A-3 
oil spills Iv-m-1-19 


Tides ItII-7 
Trace metals III-8; IV-B-6-7 


Transportation systems/scenarios 

IV-M-1-2 

effects 
Alternative I IV-B-99, 137 
Alternative IV IV-E-10 
Alternative V IV-F-9 
Alternative VI IV-G-10 
unavoidable adverse effects 

IV-H-1-2 
Stipulation No. 4 II-31-32 


Unalaska 
Aleuts III-50-52 
community infrastructure III- 
$0-S2 


cultural values III-50-52 

economy III-39, 54-56 

effects III<-39; IvV-B-15-16, 
17-18, 77, 78-66, 87-88, 96- 
97, 119-120, 120-125, 125- 
126, 160-161, 162-163, 189, 
E-8, f-7, G-8, K-5, 6-7, M- 
13-14, 15-16 
unavoidable adverse effects 


Iv-H-2 
employment II-6, 14, 19; III- 
37-38, 39; IV-B-15-16, 77, 
119-120, 189, E-8, r-7, G-8, 
K-5, M-13-14 
land use IV-B-96-97, 162-163 


social organization III-50- 
52; IV-B-17-18, 87-88, 125- 
126, 160-161, K-6-7, M-15-17 

subsistence resources III-39- 
42, 49; IV-B-16-17, 78-86, 
120-125, K-6, M-14-15 


Undiscovered recoverable 
resources 
See Oil and gas resource 
estimates 


Unimak Pass I-3; IV-A-2, 8, B- 
83, 99 
oil-spill risk Iv-B-59, 65, 
83 
whale migrations IV-B-53, 64, 
115, 116 


United States Coast Guard (USCG) 
I-5 


United States Fish and Wildlife 
Service (USFWS) I-4; II-2; 
III-46, 60; IV-B-9 


Vessels 
See Accidents; Tankers 


Volcanoes IV-A-15, B-100 


Walrus, Pacific III-22-23 
effects 
Alternative I 
low case II-5; IV-B-8-9 
base case I1I-12; IV-B-43- 
48 
high case II-18-19; IV-B- 
111-112 
IV-E-4-5, F-4, G-4-5 
cumulative effects IV-B- 
149-150 
unavoidable adverse effects 
IV-H-1 
mitigating measures I1I-36-37 
See also Pinnipeds 


Waterfowl 
See Birds, marine and coastal 


Water quality III-8-9 
effects 
Alternative I 

low case II-4; IV-B-5-7 

base case II-li; IV-B-22- 
26 

high case II-17; IV-B- 
106-108 
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Alternative IV IV-E-2 

— Alternative V IV-F-2 
— Alternative VI IV-G-2 
Iv-B- 


unavoidable adverse effects 
IV-H-1 

very large oil spill IV-M- 
3-4 


Weather 
See Meteorology 


Wellhead and pipeline 


4 requirements 
Z Stipulation No. 4 I-13; II- 
—* 27, 31-32 


* Wells 

e exploration and delineation 
II-3-4, 7, 8-9, 10, 16-17 
Alternative I II-3-4 
Alternative IV II-22 
Alternative V II-24 
Alternative VI II-25 

production and service 

Alternative I II-8-9, 17 
Alternative IV II-22-24 

: Alternative V II-24 

ee Alternative VI II-25, 26 


Whales 

we endangered species II-32, 37- 

os 38; III-25-29; IV-B-10-12, 

J 52-67, 115 

} effects IV-B-10-12, 12-14, 
52-67, 67-71, 115, 116 
natural gas production and 

IV-K-3-4 


very large oil spill iIv- 
M-9-10 


mitigating measures II-32, 
36-38 


species 

Fe blue III-25, 28; Iv-B-10- 
12 

bowhead II-13, 38; III- 
25-26; IV-B-10-12, 59- 
64, 155-156 

fin I-13; IfI-25, 27; 
IV-B-10-i12, 64-65, 165 

gray I-13; If%-25, 27; 

-B-10-12, 54-59, 153- 


ee 
: oH ee te 
Fs : 4 

€ 


“4 


11 


155 
humpback II-13; III-25, 
27-28; IV-B-65-67, 156 
right I1I-13, 32; IrI-25, 


28; IV-B-10-12, 59-64, 
155-156 

sei III-25, 29; IvV-B-10- 
12 


sperm II-13; III-25, 28; 
IV-B-10-12, 156 
red species II-6, 


effects IV-B-67-71, 116, 
157-158, E-6-7, F-5-6, G- 
6-7 


natural gas production and 
development IV-K-4 
very large oil spill Iv- 
M-10 
species 
beluga III-30; IV-B-12- 
14, 157-158 
Bering sea beaked III-30 
Dall‘s porpoise III-30 
giant bottlenose III-30, 
31 
goosebeak III-30, 31 
killer III-30, 31 
minke III-30, 31-32 
unavoidable adverse effects 
IV-H-1 
See Endangered and threatened 
species 


Yukon/Kuskokwim Delta Region 
subsistence resources III-45 


Yukon/Kuskokwim Coastal Resource 
Service Area (Cefialiulriit) 
III-60 (Table III-23), 61-62 
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